
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 02 56 13. 19 ( Febr uar y 2021)

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

Pr epar i ng Act i v i t y:   USACE Super sedi ng wi t hout  Revi si on
UFGS- - 02 56 15 ( Febr uar y 2010)

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

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

SECTI ON TABLE OF CONTENTS

DI VI SI ON 02 -  EXI STI NG CONDI TI ONS

SECTI ON 02 56 13. 19

GEOSYNTHETI C CLAY LI NER WASTE CONTAI NMENT

02/ 21

PART 1   GENERAL

  1. 1   UNI T PRI CES
  1. 2   REFERENCES
  1. 3   ADMI NI STRATI VE REQUI REMENTS
  1. 4   SUBMI TTALS
  1. 5   QUALI TY CONTROL
    1. 5. 1   Manuf act ur er ' s Qual i t y Cont r ol  ( QC)  Manual
    1. 5. 2   Qual i f i cat i ons
      1. 5. 2. 1   Manuf act ur er
      1. 5. 2. 2   I nst al l er
      1. 5. 2. 3   QC I nspect or
      1. 5. 2. 4   QC Labor at or y
  1. 6   DELI VERY,  STORAGE,  AND HANDLI NG
    1. 6. 1   Del i ver y
    1. 6. 2   St or age
    1. 6. 3   Handl i ng
  1. 7   WARRANTY

PART 2   PRODUCTS

  2. 1   GCL PROPERTI ES
  2. 2   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS
    2. 2. 1   Manuf act ur i ng Sampl i ng and Test i ng
    2. 2. 2   Shear  St r engt h Test i ng
      2. 2. 2. 1   Mi d- Pl ane Shear  St r engt h Test i ng
      2. 2. 2. 2   I nt er f ace Shear  St r engt h Test i ng

PART 3   EXECUTI ON

  3. 1   SAMPLES AND TESTS
    3. 1. 1   Sampl es
    3. 1. 2   Conf or mance Test s
  3. 2   I NSTALLATI ON

SECTI ON 02 56 13. 19  Page 1



    3. 2. 1   Subgr ade Pr epar at i on
    3. 2. 2   Pl acement
    3. 2. 3   Anchor  Tr ench
    3. 2. 4   Seams
    3. 2. 5   Pr ot ect i on
  3. 3   REPAI RS
  3. 4   PENETRATI ONS
  3. 5   COVERI NG

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

SECTI ON 02 56 13. 19  Page 2



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 02 56 13. 19 ( Febr uar y 2021)

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

Pr epar i ng Act i v i t y:   USACE Super sedi ng wi t hout  Revi si on
UFGS- - 02 56 15 ( Febr uar y 2010)

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

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

SECTI ON 02 56 13. 19

GEOSYNTHETI C CLAY LI NER WASTE CONTAI NMENT
02/ 21

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  geosynt het i c c l ay l i ner s.

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

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

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

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

PART 1   GENERAL

1. 1   UNI T PRI CES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph when l ump sum bi ddi ng 
i s used.

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

Measur ement  wi l l  be made of  t he t ot al  sur f ace ar ea cover ed by GCL i n squar e
 m yar ds as shown on t he cont r act  dr awi ngs.   Fi nal  quant i t i es wi l l  be 
based on as- bui l t  condi t i ons.   Al l owance wi l l  be made f or  GCL i n anchor  
and dr ai nage t r enches;  however ,  no al l owance wi l l  be made f or  wast e,  
over l ap,  r epai r s,  or  mat er i al s used f or  t he conveni ence of  t he 
Cont r act or .   GCL i nst al l ed and accept ed wi l l  be pai d f or  at  t he r espect i ve 
cont r act  uni t  pr i ce i n t he bi ddi ng schedul e.
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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 si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

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

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

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM D792 ( 2013)  Densi t y and Speci f i c  Gr avi t y 
( Rel at i ve Densi t y)  of  Pl ast i cs by 
Di spl acement

ASTM D1505 ( 2018)  St andar d Test  Met hod f or  Densi t y of  
Pl ast i cs by t he Densi t y- Gr adi ent  Techni que

ASTM D5199 ( 2012)  Measur i ng Nomi nal  Thi ckness of  
Geosynt het i cs

ASTM D5261 ( 2010;  R 2018)  St andar d Test  Met hod f or  
Measur i ng Mass Per  Uni t  Ar ea of  Geot ext i l es

ASTM D5887/ D5887M ( 2020)  St andar d Test  Met hod f or  
Measur ement  of  I ndex Fl ux Thr ough 
Sat ur at ed Geosynt het i c Cl ay Li ner  
Speci mens Usi ng a Fl exi bl e Wal l  Per meamet er

ASTM D5888 ( 2006;  R 2016)  St andar d Gui de f or  St or age 
and Handl i ng of  Geosynt het i c Cl ay Li ner s

ASTM D5889/ D5889M ( 2018)  St andar d Pr act i ce f or  Qual i t y 
Cont r ol  of  Geosynt het i c Cl ay Li ner s

ASTM D5890 ( 2011)  Swel l  I ndex of  Cl ay Mi ner al  
Component  of  Geosynt het i c Cl ay Li ner s

ASTM D5891/ D5891M ( 2002;  R 2016;  E 2016)  Fl ui d Loss of  Cl ay 
Component  of  Geosynt het i c Cl ay Li ner s
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ASTM D5993 ( 2014)  Measur i ng Mass Per  Uni t  of  
Geosynt het i c Cl ay Li ner s

ASTM D5994/ D5994M ( 2010;  R 2015;  E2015)  St andar d Test  Met hod 
f or  Measur i ng Cor e Thi ckness of  Text ur ed 
Geomembr anes

ASTM D6072/ D6072M ( 2019)  St andar d Pr act i ce f or  Obt ai ni ng 
Sampl es of  Geosynt het i c Cl ay Li ner s

ASTM D6243/ D6243M ( 2020)  Det er mi ni ng t he I nt er nal  and 
I nt er f ace Shear  Resi st ance of  Geosynt het i c 
Cl ay Li ner  by t he Di r ect  Shear  Met hod

ASTM D6496/ D6496M ( 2020)  St andar d Test  Met hod f or  
Det er mi ni ng Aver age Bondi ng Peel  St r engt h 
Bet ween Top and Bot t om Layer s of  
Needl e- Punched Geosynt het i c Cl ay Li ner s

ASTM D6768/ D6768M ( 2020)  St andar d Test  Met hod f or  Tensi l e 
St r engt h of  Geosynt het i c Cl ay Li ner s

1. 3   ADMI NI STRATI VE REQUI REMENTS

Submi t  GCL panel  l ayout  and det ai l  dr awi ngs,  f or  appr oval ,  a mi ni mum of  
[ 14]  [ _____]  days pr i or  t o depl oyment .   I ncl ude GCL panel  l ayout  and 
penet r at i on det ai l  dr awi ngs.

1. 4   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "  Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.  Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy 
and Ai r  For ce pr oj ect s.

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

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Layout  and Det ai l  Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Manuf act ur er ' s Qual i t y Cont r ol  ( QC)  Manual

GCL Pr oper t i es

  Submi t  cer t i f i ed t est  r esul t s at  l east  [ 14]  [ _____]  wor ki ng days 
pr i or  t o del i ver y of  t he GCL.

War r ant y

Test s,  I nspect i ons,  and Ver i f i cat i ons

Qual i f i cat i ons;  G[ ,  [ _____] ]

  Manuf act ur er ' s,  i nst al l er ' s,  QC i nspect or ' s,  and QC l abor at or y ' s 
qual i f i cat i on st at ement s i ncl udi ng r esumes of  key per sonnel  
i nvol ved i n t hi s pr oj ect .

SD- 04 Sampl es

Sampl es

  Del i ver  QC sampl es at  t he speci f i ed f r equenci es.

SD- 06 Test  Repor t s

Test s,  I nspect i ons,  and Ver i f i cat i ons

Conf or mance Test s

Subgr ade Pr epar at i on

1. 5   QUALI TY CONTROL

1. 5. 1   Manuf act ur er ' s Qual i t y Cont r ol  ( QC)  Manual

Submi t  t he manuf act ur er ' s qual i t y cont r ol  ( QC)  manual  whi ch descr i bes 
t est i ng pr ocedur es,  f r equency of  t est i ng and accept ance/ r ej ect i on cr i t er i a 
f or  QC t est i ng at  l east  [ 14]  [ _____]  days pr i or  t o del i ver y of  t he GCL.

SECTI ON 02 56 13. 19  Page 6



1. 5. 2   Qual i f i cat i ons

1. 5. 2. 1   Manuf act ur er

Pr ovi de geosynt het i c c l ay l i ner  t hat  i s  t he pr oduct  of  a GCL Manuf act ur er  
who has pr oduced t he pr oposed GCL usi ng t he same bent oni t e,  pol yet hyl ene 
geomembr ane,  geot ext i l es,  sewi ng t hr ead,  and adhesi ve f or  at  l east  5 
compl et ed pr oj ect s and has pr oduced a mi ni mum of  [ 186, 000]  [ _____]  squar e 
met er s [ 2, 000, 000]  [ _____]  squar e f eet  of  t he pr oposed GCL.

1. 5. 2. 2   I nst al l er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Smal l  pr oj ect s may not  r equi r e t he use of  a 
speci al i zed GCL i nst al l er .   I f  a speci al i zed GCL 
i nst al l er  wi l l  not  be r equi r ed,  t hi s par agr aph 
shoul d be omi t t ed and t he submi t t al  r equi r ement s 
above edi t ed accor di ngl y.

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

The i nst al l er  wi l l  have i nst al l ed GCL at  a mi ni mum of  5 pr oj ect s of  
compar abl e scope and compl exi t y and wi l l  have i nst al l ed a mi ni mum of  
186, 000 [ _____]  squar e met er s 2, 000, 000 [ _____]  squar e f eet  of  t he 
pr oposed GCL.

1. 5. 2. 3   QC I nspect or

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   An i ndependent  t hi r d par t y i nspect or  shoul d 
be consi der ed based on t he qual i f i cat i ons of  t he 
Gover nment  qual i t y assur ance per sonnel ,  t he s i ze and 
i mpor t ance of  t he pr oj ect ,  and i mpact s of  a GCL 
f ai l ur e.   Del et e t hi s par agr aph i f  a t hi r d par t y 
i nspect or  wi l l  not  be used.

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

The i ndependent  QC i nspect or  i s r esponsi bl e f or  moni t or i ng and document i ng 
act i v i t i es r el at ed t o t he QC of  t he GCL f r om manuf act ur i ng t hr ough 
i nst al l at i on.   The QC i nspect or  wi l l  have pr ovi ded QC and/ or  QA i nspect i on 
dur i ng i nst al l at i on of  GCL mat er i al  f or  at  l east  5 pr oj ect s and per f or med 
QC and/ or  QA i nspect i on on a mi ni mum of  [ 186, 000]  [ _____]  squar e met er s 
[ 2]  [ _____]  mi l l i on squar e f eet  of  GCL.

1. 5. 2. 4   QC Labor at or y

An i ndependent  QC l abor at or y i s r esponsi bl e f or  QC GCL t est i ng.   The QC 
l abor at or y wi l l  have pr ovi ded QC and/ or  QA t est i ng of  GCL f or  at  l east  5 
compl et ed pr oj ect s and per f or med QC and or  QA t est i ng f or  a mi ni mum of  
[ 186, 000]  [ _____]  squar e met er s [ 2]  [ _____]  mi l l i on squar e f eet  of  GCL.   
The QC l abor at or y must  be accr edi t ed v i a t he Geosynt het i c Accr edi t at i on 
I nst i t ut e' s Labor at or y Accr edi t at i on Pr ogr am ( GAI - LAP) .

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

Per f or m del i ver y,  st or age,  and handl i ng of  GCL i n accor dance wi t h 
ASTM D5888.
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1. 6. 1   Del i ver y

The Cont r act i ng Of f i cer  wi l l  be pr esent  dur i ng unl oadi ng of  t he GCL.   
Package r ol l s i n an opaque,  wat er pr oof ,  pr ot ect i ve cover i ng and wr apped 
ar ound a cent r al  cor e.   Repai r  t ear s i n t he packagi ng t o r est or e a 
wat er pr oof  pr ot ect i ve bar r i er  ar ound t he GCL.   Unl oad r ol l s f r om t he 
del i ver y vehi c l es i n a manner  t hat  pr event s damage t o t he GCL and i t s 
packagi ng.

1. 6. 2   St or age

Pr ovi de f i el d st or age f l at  dr y ar eas wher e wat er  cannot  accumul at e and t he 
GCL r ol l s can be pr ot ect ed f r om damage.   St or age of  t he r ol l s on bl ocks or  
pal l et s wi l l  not  be al l owed unl ess t he GCL r ol l s ar e f ul l y  suppor t ed as 
appr oved by t he Cont r act i ng Of f i cer .   Do not  st ack GCL r ol l s gr eat er  t han 
t hr ee hi gh.   Cover  r ol l s wi t h a wat er  pr oof  t ar paul i n or  pl ast i c sheet  i f  
st or ed out door s.

1. 6. 3   Handl i ng

Dur i ng handl i ng,  do not  dr ag,  l i f t  by one end,  dr op t o t he gr ound or  
ot her wi se damage r ol l s.   Use a pi pe or  sol i d bar  of  suf f i c i ent  st r engt h t o 
suppor t  t he f ul l  wei ght  of  t he r ol l  wi t hout  s i gni f i cant  bendi ng f or  al l  
unl oadi ng and handl i ng act i v i t i es.   I f  r ecommended by t he manuf act ur er ,  a 
s l i ng handl i ng met hod ut i l i z i ng appr opr i at e l oadi ng st r aps may be used.

1. 7   WARRANTY

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sever al  manuf act ur er s shoul d be cont act ed t o 
det er mi ne what  l engt h of  war r ant y i s avai l abl e f or  
GCL mat er i al s and i nst al l at i on.   Manuf act ur er s 
pr ovi de pr or at ed mat er i al  war r ant i es r angi ng f r om 1 
t o 30 year s dependi ng on t he appl i cat i on.   
I nst al l at i on war r ant i es ar e gener al l y speci f i ed as 1 
t o 2 year s i n l engt h.

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

Pr ovi de manuf act ur er ' s war r ant y st at i ng t hat  t he GCL mat er i al s meet  al l  
r equi r ement s of  t he cont r act  document s and t hat  f or  t he i nt ended use,  t he 
GCL i s war r ant ed f or  [ _____]  year s agai nst  det er i or at i on.   Pr ovi de 
i nst al l er ' s war r ant y st at i ng t hat  t he GCL wi l l  not  f ai l  due t o i mpr oper  
i nst al l at i on wi t hi n [ _____]  year s.

PART 2   PRODUCTS

2. 1   GCL PROPERTI ES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Test  met hod ASTM D5887 i s an i ndex t est  used 
t o det er mi ne t he f l ux r at e of  wat er  t hr ough a GCL 
speci men.   I f  a cont ami nat ed f l ui d wi l l  cont act  t he 
GCL,  compat i bi l i t y  t est i ng shoul d be consi der ed 
dur i ng t he desi gn phase t o ensur e t hat  t he GCL can 
per f or m as desi r ed.   The f ol l owi ng ASTM t est  met hods 
shoul d be r ef er enced when per f or mi ng compat i bi l i t y  
t est i ng:

ASTM D6141 -  St andar d Gui de f or  Scr eeni ng t he Cl ay 
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Por t i on of  a Geosynt het i c Cl ay Li ner  ( GCL)  f or  
chemi cal  Compat i bi l i t y  t o Li qui ds,  and

ASTM D6766 -  St andar d Test  Met hod f or  Eval uat i on of  
Hydr aul i c Pr oper t i es of  Geosynt het i c Cl ay Li ner s 
Per meat ed wi t h Pot ent i al l y  I ncompat i bl e Li qui ds.

Addi t i onal  geomembr ane or  geot ext i l e r equi r ement s 
can be added t o Tabl e 1 or  pl aced i n a separ at e 
sect i on of  t he speci f i cat i on package and r ef er enced 
her e.

Remove geot ext i l e and/ or  geomembr ane r equi r ement s 
f r om Tabl e 1 as r equi r ed f or  t he t ype of  pr oduct  
bei ng speci f i ed.

A nor mal  st r ess equal  t o ant i c i pat ed f i el d 
condi t i ons shoul d be speci f i ed i n Tabl e 1 f or  
mi d- pl ane shear  st r engt h t est i ng.

A r esi dual  mi d- pl ane shear  st r engt h shoul d never  be 
speci f i ed.   The desi gner  must  ensur e t hat  t he desi gn 
i s conf i gur ed such t hat  t he al l owabl e peak mi d- pl ane 
shear  st r ess i s not  exceeded.

GCL const r uct ed wi t h nonwoven geot ext i l es on bot h 
s i des shoul d be consi der ed f or  s i t uat i ons wher e 
i ncr eased f r i ct i onal  r esi st ance i s r equi r ed.

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

GCL must  be a manuf act ur ed pr oduct  consi st i ng of  a sodi um mont mor i l l oni t e 
c l ay ( bent oni t e)  l ayer  evenl y [ di st r i but ed bet ween t wo geot ext i l es]  [ or ]  
[ at t ached t o a pol yet hyl ene geomembr ane.   The exposed sur f ace of  t he 
pol yet hyl ene membr ane must  be [ smoot h]  [ t ext ur ed] ] .   Pr ovi de GCL 
conf or mi ng t o t he pr oper t y r equi r ement s l i s t ed i n Tabl e 1 and f r ee of  
t ear s,  hol es,  or  ot her  def ect s t hat  may af f ect  i t s  ser vi ceabi l i t y .   
Mechani cal l y bond encapsul at i ng geot ext i l es t oget her  usi ng a needl e punch 
or  st i t ch bondi ng pr ocess.   I nspect  needl e punched and st i t ch bonded GCLs 
f or  br oken needl es usi ng an i n- l i ne met al  det ect or  and r emove br oken 
needl es.   Pr ovi dee mi ni mum manuf act ur ed GCL sheet  wi dt h of  4. 1 m 13. 5 f eet  
and mi ni mum manuf act ur ed GCL sheet  l engt h of  30 m 98 f eet .

Submi t  manuf act ur er ' s cer t i f i ed r aw and r ol l  mat er i al  dat a sheet s.   I f  
needl e punchi ng or  st i t ch bondi ng i s used i n const r uct i on of  GCL,  i ndi cat e 
t hat  t he GCL has been cont i nuousl y i nspect ed f or  br oken needl es usi ng an 
i n- l i ne met al  det ect or  and al l  br oken needl es have been r emoved i n t he 
cer t i f i cat i on.   The cer t i f i ed dat a sheet s must  be at t est ed t o by a per son 
havi ng l egal  aut hor i t y t o bi nd t he GCL manuf act ur i ng company.

TABLE 1 -  GCL PROPERTI ES

TEST METHOD TEST VALUE

BENTONI TE

Swel l  I ndex Test ,  mi ni mum ASTM D5890 24 mL
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TABLE 1 -  GCL PROPERTI ES

TEST METHOD TEST VALUE

Fl ui d Loss,  maxi mum ASTM D5891/ D5891M 18 mL

UPPER GEOTEXTI LE PROPERTI ES

Mat er i al  Type [ Woven] [ Nonwoven]

Mass per  Uni t  Ar ea,  mi n. ASTM D5261 [ 204]  [ _____]  g/ sq m[ 6]  
[ _____]  ounces/ squar e yar d

LOWER GEOTEXTI LE PROPERTI ES

Mat er i al  Type [ Woven] [ Nonwoven]

Mass per  Uni t  Ar ea,  mi n. ASTM D5261 [ 204]  [ _____]  g/ sq m[ 6]  
[ _____]  ounces/ squar e yar d

GEOMEMBRANE

Thi ckness,  mi ni mum ASTM D5199
ASTM D5994/ D5994M

[ _____]

Sheet  Densi t y,  mi ni mum ASTM D1505
ASTM D792

0. 92 g/ cc

COMPOSI TE

Bent oni t e Mass/ Uni t  
Ar ea,  mi ni mum,  Not e 1

ASTM D5993 3700 g/ sq m0. 75 l bs/ sq f oot

Moi st ur e Cont ent ,  maxi mum ASTM D5993 40 per cent

Tensi l e St r engt h,  
mi ni mum,  ( MD and CD)

ASTM D6768/ D6768M [ _____]  kN/ m[ _____]  l bs/ i n

Peak
Mi d- Pl ane Shear  St r engt h
( hydr at ed) ,  mi ni mum
at  a nor mal  st r ess of  
[ _____]  kPa

ASTM D6243/ D6243M [ _____]  kPa[ _____]  psf
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TABLE 1 -  GCL PROPERTI ES

TEST METHOD TEST VALUE

[ Peak] [ Lar ge 
Di spl acement ] I nt er f ace 
Fr i ct i on Angl e 
( hydr at ed) ,  mi ni mum

ASTM D6243/ D6243M [ _____]  degr ees

I ndex Fl ux,  maxi mum ASTM D5887/ D5887M 0. 00000001 cubi c m/ sq m- sec

Peel  St r engt h,  mi n.  MD
Peel  St r engt h,  MARV MD
Not e 2

ASTM D6496/ D6496M 400 N/ m2. 3 l bs/ i nch

Not e 1:   Comput e bent oni t e mass/ uni t  ar ea at  0 per cent  moi st ur e cont ent .   
Bent oni t e mass/ uni t  ar ea i s excl usi ve of  gl ues added t o t he bent oni t e.
Not e 2:   The peel  t est  appl i es t o geot ext i l e backed GCL pr oduct s onl y.

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

2. 2. 1   Manuf act ur i ng Sampl i ng and Test i ng

Sampl e and t est  GCL and i t s component s i n accor dance wi t h t he 
manuf act ur er ' s appr oved QC manual .   The manuf act ur er ' s QC pr ocedur es must  
be i n accor dance wi t h ASTM D5889/ D5889M.   Test  r esul t s not  meet i ng t he 
r equi r ement s speci f i ed i n Tabl e 1 wi l l  r esul t  i n t he r ej ect i on of  
appl i cabl e r ol l s.   Descr i be pr ocedur es used t o det er mi ne r ej ect i on of  
appl i cabl e r ol l s i n t he manuf act ur er ' s QC manual .   As a mi ni mum,  t est  
r ol l s  pr oduced i mmedi at el y pr i or  t o and i mmedi at el y af t er  t he f ai l ed r ol l  
t est ed f or  t he same f ai l ed par amet er .   Cont i nue t est i ng unt i l  a mi ni mum of  
t hr ee successi ve r ol l s on bot h s i des of  t he or i gi nal  f ai l i ng r ol l  pass t he 
f ai l ed par amet er .

2. 2. 2   Shear  St r engt h Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Fr i ct i onal  r esi st ance of  GCL i s hi ghl y 
dependent  on t he hydr at i ng f l ui d,  hydr at i on st at e,  
conf i ni ng st r esses dur i ng sat ur at i on,  conf i ni ng 
st r esses dur i ng shear ,  and st r ai n r at e.   These 
par amet er s shoul d be speci f i ed on a s i t e speci f i c  
basi s.   For  i nt er f ace shear  st r engt h t est i ng,  a set  
of  di r ect  shear  t est s shoul d consi st  of  a mi ni mum of  
t hr ee t est s per f or med at  nor mal  st r esses br acket i ng 
t he ant i c i pat ed aver age nor mal  f i el d st r esses.

The hydr at i on st at e of  t he GCL can have a 
s i gni f i cant  ef f ect  on i t s shear  st r engt h.   The shear  
st r engt h of  bent oni t e decr eases wi t h i ncr easi ng 
moi st ur e cont ent .   I n addi t i on,  hydr at i on of  
bent oni t e may af f ect  t he pr oper t i es of  r ei nf or ced 
GCL by st r et chi ng t he r ei nf or cement  as t he bent oni t e 
swel l s.   For  geot ext i l e backed GCLs,  i nt er f ace shear  
st r engt h i s r educed due t o t he bent oni t e ext r udi ng 
i nt o t he i nt er f ace.   As a pr el i mi nar y gui del i ne,  
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mi ni mum hydr at i on t i me shoul d be 24 hour s f or  
mi d- pl ane and i nt er f ace shear  st r engt h t est i ng.   
However ,  i t  must  be poi nt ed out  t hat  r esear ch 
i ndi cat es t hese hydr at i on t i mes wi l l  pr obabl y not  
r esul t  i n compl et e hydr at i on of  t he GCL.   Hydr at i on 
t i mes of  up t o 25 days ar e r equi r ed t o at t ai n 
compl et e hydr at i on.

The def aul t  st r ai n r at e of  1 mm/ mi n i s cur r ent l y t he 
pr edomi nant  st r ai n r at e i n use f or  bot h mi d- pl ane 
and i nt er f ace shear  st r engt h t est i ng.   Addi t i onal  
gui dance on det er mi ni ng t he appr opr i at e st r ai n r at e 
t o pr event  t he bui l d- up of  por e pr essur e i s pr ovi ded 
i n ASTM D6243/ D6243M.

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

Per f or m mi d- pl ane and i nt er f ace shear  st r engt h t est i ng i n accor dance wi t h 
ASTM D6243/ D6243M.   Submi t  mi d- pl ane and i nt er f ace shear  st r engt h t est  
r esul t s at  l east  [ 14]  [ _____]  days pr i or  t o depl oyment .   Use [ t ap wat er ]  
[ _____]  f or  bot h mi d- pl ane and i nt er f ace shear  st r engt h t est i ng.   I ncl ude 
t he f i nal  moi st ur e cont ent  of  t he GCL at  t he cent er  of  each speci men wi t h 
t he t est  r esul t s.   Or i ent  GCL and adj acent  geosynt het i cs such t hat  t he 
shear  f or ce i s par al l el  t o t he down sl ope or i ent at i on of  t he geosynt het i cs 
i n t he f i el d.   Submi t  modi f i cat i ons t o t he t est  pr ocedur es descr i bed i n 
t hi s sect i on f or  appr oval  pr i or  t o use.

2. 2. 2. 1   Mi d- Pl ane Shear  St r engt h Test i ng

Per f or m [ one set ]  [ [ _____]  set s]  of  mi d- pl ane di r ect  shear  t est s.   Al l ow 
speci mens t o hydr at e pr i or  t o shear i ng f or  a mi ni mum of  [ _____]  hour s.   
Pr ovi de f r ee dr ai nage al ong bot h s i des of  t he GCL t o ai d i n hydr at i on.   
Al l ow speci mens t o consol i dat e pr i or  t o shear i ng f or  a mi ni mum of  [ _____]  
hour s.   Use a nor mal  st r ess of  [ _____]  kPa psf  dur i ng hydr at i on,  
consol i dat i on,  and shear i ng.   Do not  r el i eve t he nor mal  st r esses pr i or  t o 
or  dur i ng shear i ng of  t he speci mens.   The shear  r at e must  be [ _____] .   Run 
t est s unt i l  peak st r engt h i s det er mi ned.

2. 2. 2. 2   I nt er f ace Shear  St r engt h Test i ng

Per f or m [ one set ]  [ [ _____]  set s]  of  i nt er f ace di r ect  shear  t est s on bot h 
i nt er f aces of  t he GCL.   Al l ow speci mens t o hydr at e pr i or  t o shear i ng f or  a 
mi ni mum of  [ _____]  hour s.   Pr ovi de f r ee dr ai nage al ong t he out si de of  t he 
GCL t o ai d i n hydr at i on.   Pl ace t he ot her  s i de of  t he GCL agai nst  t he 
i nt er f ace mat er i al  on whi ch t he t est  wi l l  be r un.   Keep t he i nt er f ace 
mat er i al  i n pl ace dur i ng hydr at i on,  consol i dat i on,  and shear i ng.   Al l ow 
speci mens t o consol i dat e pr i or  t o shear i ng f or  a mi ni mum of  [ _____]  
hour s.   Use nor mal  st r esses of  [ _____] ,  [ _____] ,  and [ _____]  kPa psf  
dur i ng hydr at i on,  consol i dat i on,  and shear i ng.   Do not  r el i eve t he nor mal  
st r esses pr i or  t o or  dur i ng shear i ng of  t he speci mens.   The shear  r at e 
must  be [ _____] .   Run t est s unt i l  a mi ni mum t ot al  di spl acement  of  [ 50]  
[ _____]  mm [ 2]  [ _____]  i nches i s r eached.

PART 3   EXECUTI ON

3. 1   SAMPLES AND TESTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The need f or  and amount  of  QC t est i ng 
per f or med by t he QC l abor at or y shoul d be det er mi ned 
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on a s i t e speci f i c  basi s.   Per meabi l i t y  and t ensi l e 
st r engt h t est s ar e of t en per f or med at  a r educed 
f r equency i n compar i son t o t he mass per  uni t  ar ea 
t est  r ef er enced i n t hi s par agr aph.

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

3. 1. 1   Sampl es

Col l ect  QC sampl es at  appr oved l ocat i ons upon del i ver y t o t he s i t e at  [ t he 
r equest  of  t he Cont r act i ng Of f i cer ]  [ a f r equency of  one t est  sampl e per  
[ 9, 000]  [ _____]  squar e met er s [ 100, 000]  [ _____]  squar e f eet ] .   Col l ect ,  
package,  and t r anspor t  sampl es i n accor dance wi t h ASTM D6072/ D6072M.   
I dent i f y sampl es wi t h a wat er pr oof  mar ker  by manuf act ur er ' s name,  pr oduct  
i dent i f i cat i on,  l ot  and r ol l  number .   Al so not e t he dat e,  a uni que sampl e 
number ,  t he machi ne di r ect i on,  and t he t op sur f ace of  t he GCL on t he 
sampl e.   Di scar d t he out er  l ayer  of  t he GCL r ol l  pr i or  t o sampl i ng a 
r ol l .   Col l ect  sampl es by cut t i ng t he f ul l - wi dt h of  t he GCL sheet  a 
mi ni mum of  1 met er  3 f eet  wi de i n t he machi ne di r ect i on.   Col l ect  and 
l abel  an addi t i onal  [ 610 by 610]  [ _____]  mm [ 24 by 24]  [ _____]  i nch QA 
sampl e and submi t  t o t he Cont r act i ng Of f i cer  each t i me QC sampl es ar e 
col l ect ed.

3. 1. 2   Conf or mance Test s

Pr ovi de QC sampl es t o t he QC l abor at or y t o det er mi ne bent oni t e mass per  
uni t  ar ea ( ASTM D5993)  peel  st r engt h ( ASTM D6496/ D6496M) ,  f l ux (
ASTM D5887/ D5887M)  and t ensi l e st r engt h ( ASTM D6768/ D6768M)  [ at  t he 
r equest  of  t he Cont r act i ng Of f i cer ]  [ at  a f r equency of  once per  [ _____]  
squar e met er s squar e f eet  of  GCL pl aced] .   Test s not  meet i ng t he 
r equi r ement s speci f i ed i n Tabl e 1 wi l l  r esul t  i n t he r ej ect i on of  
appl i cabl e r ol l s.   Det er mi ne appl i cabl e r ol l s as descr i bed i n par agr aph 
Test s,  I nspect i ons and Ver i f i cat i ons.

3. 2   I NSTALLATI ON

3. 2. 1   Subgr ade Pr epar at i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Subgr ade and anchor  t r ench soi l s ar e 
t ypi cal l y compact ed t o a mi ni mum of  90 per cent  of  
ASTM D698 maxi mum densi t y.   The f i nal  subgr ade 
sur f ace shoul d be r ol l ed wi t h a smoot h dr um r ol l er .   
Thi s par agr aph wi l l  have t o be r emoved or  modi f i ed 
i f  t he GCL subgr ade wi l l  be anot her  geosynt het i c 
l ayer .

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

Compact  t he subgr ade i n accor dance wi t h Sect i on [ 31 00 00 EARTHWORK]  
[ _____] .   Pr ovi de subgr ade sur f ace t hat  i s smoot h and f r ee of  veget at i on,  
st andi ng wat er ,  and angul ar  st ones or  ot her  f or ei gn mat t er  t hat  coul d 
damage t he GCL.   At  a mi ni mum,  r ol l  t he subgr ade sur f ace wi t h a 
smoot h- dr um compact or  of  suf f i c i ent  wei ght  t o r emove any wheel  r ut s,  
f oot pr i nt s,  or  ot her  abr upt  gr ade changes.   Remove,  cr ush,  or  push i nt o 
t he sur f ace wi t h t he smoot h- dr um compact or  al l  pr ot r usi ons ext endi ng mor e 
t han [ 13]  [ _____]  mm [ 0. 5]  [ _____]  i nches f r om t he subgr ade sur f ace ( or  
l ess i f  r ecommended by t he manuf act ur er ) .   Each day dur i ng pl acement ,  t he 
Cont r act i ng Of f i cer  and i nst al l er  wi l l  i nspect  t he sur f ace on whi ch GCL i s 
t o be pl aced and cer t i f y i n wr i t i ng t hat  t he sur f ace i s accept abl e.
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3. 2. 2   Pl acement

I nst al l  GCL as soon as pr act i cal  af t er  compl et i on and appr oval  of  t he 
subgr ade.   Del i ver  r ol l s t o t he wor k ar ea i n t hei r  or i gi nal  packagi ng.   
I mmedi at el y pr i or  t o depl oyment ,  car ef ul l y r emove t he packagi ng wi t hout  
damagi ng t he GCL.   Remove and r epl ace GCL whi ch has been hydr at ed pr i or  t o 
bei ng cover ed by an over l y i ng geomembr ane or  a mi ni mum of  305 mm 12 i nches 
of  cover  soi l .   Hydr at ed GCL i s def i ned as havi ng become sof t  as 
det er mi ned by squeezi ng t he mat er i al  wi t h f i nger  pr essur e or  mat er i al  
whi ch has exhi bi t ed swel l i ng.   I f  t he subgr ade i s soi l ,  const r uct i on 
equi pment  may be used t o depl oy GCL.   I f  t he subgr ade i s a geosynt het i c,  
depl oy GCL by hand or  by use of  appr oved l i ght  wei ght  equi pment  wi t h 
pneumat i c t i r es whi ch wi l l  not  damage t he under l y i ng geosynt het i c.   On 
si de sl opes,  anchor  GCL at  t he t op and depl oy down t he sl ope t o mi ni mi ze 
wr i nkl es.   Mi ni mi ze dr aggi ng of  GCL panel s over  t he gr ound sur f ace.   The 
Cont r act i ng Of f i cer  has t he opt i on of  r equi r i ng t he use of  a s l i p sheet .   
Lay depl oyed GCL panel s f l at  on t he subgr ade sur f ace,  wi t h no wr i nkl es or  
f ol ds.

3. 2. 3   Anchor  Tr ench

Wher e anchor  t r enches ar e r equi r ed,  pl ace t hem a mi ni mum of  [ 610]  [ _____]  
mm [ 24]  [ _____]  i nches back f r om t he edge of  s l opes t o be cover ed.   Make 
anchor  t r enches a mi ni mum of  [ 610]  [ _____]  mm [ 24]  [ _____]  i nches deep and 
[ 457]  [ _____]  mm [ 18]  [ _____]  i nches wi de.   Round t he f r ont  edge of  t he 
t r ench so as t o el i mi nat e shar p cor ner s t hat  coul d damage t he GCL.   Ext end 
t he GCL down t he f r ont  wal l  and acr oss t he bot t om of  t he anchor  t r ench.   
Use soi l s used f or  backf i l l  wi t h a maxi mum par t i c l e s i ze of  25 mm 1. 0 i nch 
and pl ace i n t wo l i f t s .   Compact i on and t est i ng r equi r ement s ar e descr i bed 
i n Sect i on [ _____] .

3. 2. 4   Seams

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Geomembr ane- backed GCLs may al so be wel ded 
t oget her .   Ref er  t o Sect i on 02 56 13. 13 GEOMEMBRANE 
WASTE CONTAI NMENT f or  geomembr ane seami ng 
r equi r ement s.

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

On si de sl opes,  pl ace GCL wi t h seams or i ent ed par al l el  t o t he l i ne of  
maxi mum sl ope and f r ee of  t ensi on or  st r ess upon compl et i on of  
i nst al l at i on.   Posi t i on panel s wi t h t he over l ap r ecommended by t he 
manuf act ur er ,  but  not  l ess t han 150 mm 6 i nches f or  panel  s i des or  450 mm 
18 i nches f or  panel  ends.   Remove soi l  or  ot her  f or ei gn mat t er  f r om t he 
over l ap ar ea i mmedi at el y pr i or  t o seami ng.   I f  r ecommended by t he 
manuf act ur er ,  pl ace gr anul ar  bent oni t e of  t he same t ype as t he bent oni t e 
used f or  t he GCL al ong t he ent i r e over l ap wi dt h at  a mi ni mum r at e of  0. 37 
kg/ l i near  met er  0. 25 l bs/ l i near  f oot  or  as r ecommended by t he 
manuf act ur er .   Use const r uct i on adhesi ve or  ot her  appr oved seami ng met hods 
r ecommended by t he manuf act ur er  f or  hor i zont al  seams on sl opes.   Const r uct  
over l aps whi ch occur  on sl opes wi t h t he up sl ope GCL shi ngl ed over  t he 
down sl ope GCL.   Al t er nat e seami ng met hods may be appr oved i f  r ecommended 
by t he manuf act ur er .

3. 2. 5   Pr ot ect i on

Unpack and i nst al l  onl y t hose GCL panel s whi ch can be anchor ed and cover ed 
i n t he same day.   I f  exposed GCL cannot  be per manent l y cover ed bef or e t he 
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end of  a wor ki ng day,  t empor ar i l y  cover  wi t h pl ast i c or  ot her  wat er pr oof  
mat er i al  t o pr event  hydr at i on.

3. 3   REPAI RS

Repai r  hol es or  t ear s i n GCL by pl aci ng a pat ch of  GCL ext endi ng a mi ni mum 
of  305 mm 12 i nches beyond t he edges of  t he hol e or  t ear  on al l  s i des.   I f  
r ecommended by t he manuf act ur er ,  appl y gr anul ar  bent oni t e or  bent oni t e 
mast i c i n t he over l ap ar ea.   Secur e pat ches wi t h a const r uct i on adhesi ve 
or  ot her  appr oved met hods as r ecommended by t he manuf act ur er .

3. 4   PENETRATI ONS

Pr ovi de penet r at i on det ai l s as r ecommended by t he GCL manuf act ur er .   As a 
mi ni mum,  pi pe penet r at i ons must  i ncor por at e a col l ar  of  GCL wr apped ar ound 
t he pi pe and secur el y f ast ened.   Pl ace dr y bent oni t e or  bent oni t e past e 
ar ound t he penet r at i on as r ecommended by t he GCL manuf act ur er .

3. 5   COVERI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph shoul d be modi f i ed or  r emoved 
i f  t he GCL wi l l  be cover ed by anot her  geosynt het i c 
l ayer .

Gener al l y,  cover  soi l  shoul d have a maxi mum par t i c l e 
s i ze of  25 mm 1 i nch or  l ess.   The r equi r ed maxi mum 
par t i c l e s i ze shoul d be based on manuf act ur er ' s 
r ecommendat i ons.

I n cases wher e a non- aqueous l i qui d ( i . e.  j et  f uel ,  
gasol i ne,  et c. )  i s  bei ng cont ai ned by t he GCL,  i t  
may be necessar y t o hydr at e t he GCL wi t h wat er  pr i or  
t o use.   Hydr at i on may be accompl i shed by 
i nt r oduci ng wat er  i nt o t he cont ai nment  ar ea ei t her  
by f l oodi ng or  by t he use of  spr i nkl er s.   The GCL 
suppl i er  shoul d be cont act ed f or  speci f i c  pr ocedur es 
i f  manual  hydr at i on i s necessar y.

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

Do not  cover  GCL pr i or  t o i nspect i on and appr oval  by t he Cont r act i ng 
Of f i cer .   Use cover  soi l  t hat  i s  f r ee of  angul ar  st ones or  ot her  f or ei gn 
mat t er  whi ch coul d damage t he GCL.   A maxi mum par t i c l e s i ze of  t he cover  
soi l  gr eat er  t han [ 25]  [ _____]  mm [ 1]  [ _____]  i nch i s unaccept abl e.   Do 
not  dr op cover  soi l  di r ect l y ont o t he GCL f r om a hei ght  gr eat er  t han 1 
met er  3 f eet .   Push t he soi l  out  over  t he GCL i n an upwar d t umbl i ng 
mot i on.   The di r ect i on of  backf i l l i ng must  pr oceed i n t he di r ect i on of  
down gr adi ent  shi ngl i ng of  GCL over l aps;  except  t hat  on si de sl opes,  pl ace 
soi l  backf i l l  f r om t he bot t om of  t he s l ope upwar d.   Pl ace cover  soi l  such 
t hat  soi l  does not  ent er  t he GCL over l ap zone and t ensi l e st r ess ar e not  
mobi l i zed i n t he GCL.   Do not  oper at e equi pment  on t he t op sur f ace of  t he 
GCL wi t hout  per mi ssi on f r om t he Cont r act i ng Of f i cer .   The i ni t i al  l oose 
soi l  l i f t  t hi ckness must  be [ 305]  [ _____]  mm [ 12]  [ _____]  i nches.   Use 
equi pment  wi t h gr ound pr essur es l ess t han 50 kPa 7. 0 psi  t o pl ace t he 
f i r st  l i f t  over  t he GCL.   Mai nt ai n a mi ni mum of  [ 305]  [ 610]  [ 915]  [ _____]  
mm [ 12]  [ 24]  [ 36]  [ _____]  i nches of  soi l  bet ween const r uct i on equi pment  
wi t h gr ound pr essur es gr eat er  t han 50 kPa 7 psi  and t he GCL dur i ng t he 
cover i ng pr ocess.   Do not  use equi pment  t hat  st ops abr upt l y,  makes shar p 
t ur ns,  spi ns t hei r  wheel s,  or  t r avel s at  speeds exceedi ng [ 2. 2]  [ _____]  m/ s

SECTI ON 02 56 13. 19  Page 15



 [ 5]  [ _____]  mph f or  pl aci ng cover  soi l .   Cover  soi l  compact i on and 
t est i ng r equi r ement s ar e descr i bed i n Sect i on [ _____] .

        - -  End of  Sect i on - -
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