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SECTI ON 31 32 19. 13

GEOGRI D SOI L STABI LI ZATI ON
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 dr ai nage l ayer s 
i ncl udi ng bot h geonet s and geocomposi t es.

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   MEASUREMENT AND PAYMENT

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

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

Measur e t he t ot al  sur f ace ar ea i n squar e met er s f eet  cover ed by 
geosynt het i c dr ai nage l ayer .   Base f i nal  quant i t i es on as- bui l t  
condi t i ons.   Al l owance wi l l  be made f or  geosynt het i c dr ai nage l ayer  i n 
anchor  and/ or  dr ai nage t r enches but  no al l owance wi l l  be made f or  wast e,  
over l ap,  or  mat er i al s used f or  t he conveni ence of  t he Cont r act or .   
Geosynt het i c dr ai nage l ayer  accept ed by t he Cont r act i ng Of f i cer  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 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 D1603 ( 2020)  Car bon Bl ack Cont ent  i n Ol ef i n 
Pl ast i cs

ASTM D4218 ( 2020)  Det er mi nat i on of  Car bon Bl ack 
Cont ent  i n Pol yet hyl ene Compounds by t he 
Muf f l e- Fur nace Techni que

ASTM D4355/ D4355M ( 2014)  Det er i or at i on of  Geot ext i l es f r om 
Exposur e t o Li ght ,  Moi st ur e and Heat  i n a 
Xenon- Ar c Type Appar at us

ASTM D4491/ D4491M ( 2017)  St andar d Test  Met hods f or  Wat er  
Per meabi l i t y  of  Geot ext i l es by Per mi t t i v i t y

ASTM D4533/ D4533M ( 2015)  St andar d Test  Met hod f or  Tr apezoi d 
Tear i ng St r engt h of  Geot ext i l es

ASTM D4632/ D4632M ( 2015a)  Gr ab Br eaki ng Load and El ongat i on 
of  Geot ext i l es

ASTM D4716/ D4716M ( 2008;  R 2013)  Det er mi ni ng t he ( I n- Pl ane)  
Fl ow Rat e Per  Uni t  Wi dt h and Hydr aul i c 
Tr ansmi ssi v i t y of  a Geosynt het i c Usi ng a 
Const ant  Head

ASTM D4751 ( 2020)  St andar d Test  Met hod f or  
Det er mi ni ng Appar ent  Openi ng Si ze of  a 
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Geot ext i l e

ASTM D4833/ D4833M ( 2007;  R 2020)  St andar d Test  Met hod 
f or I ndex Punct ur e Resi st ance of  
Geomembr anes and Rel at ed Pr oduct s

ASTM D5035 ( 2011)  Br eaki ng For ce and El ongat i on of  
Text i l e Fabr i cs ( St r i p Met hod)

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 D7005 ( 2003;  R 2008)  St andar d Test  Met hod f or  
Det er mi ni ng t he Bond St r engt h ( Pl y 
Adhesi on)  of  Geocomposi t es

1. 3   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 
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"  
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cl 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- 03 Pr oduct  Dat a

Sampl i ng and Test i ng

Penet r at i ons

Const r uct i on Qual i t y Cont r ol  ( QC)  Labor at or y

SD- 04 Sampl es

Geosynt het i c Dr ai nage Layer

Seams and Over l aps

SD- 06 Test  Repor t s

Sampl i ng and Test i ng

Geosynt het i c Dr ai nage Layer

1. 4   QUALI TY ASSURANCE

Pr ovi de a const r uct i on qual i t y cont r ol  ( QC)  l abor at or y t hat  has al so 
per f or med qual i t y assur ance ( QA)  t est i ng,  i f  r equi r ed,  of  geosynt het i c 
dr ai nage l ayer s f or  at  l east  f i ve compl et ed pr oj ect s,  havi ng a t ot al  
mi ni mum ar ea of  [ 186, 000]  [ _____]  squar e met er s [ 2]  [ _____]  mi l l i on squar e 
f eet .   Submi t  qual i f i cat i ons of  l abor at or y car r y i ng cur r ent  accr edi t at i on 
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)  f or  t he t est s i t  wi l l  be r equi r ed t o per f or m.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

The QC i nspect or  must  be pr esent  dur i ng del i ver y and unl oadi ng of  t he 
geosynt het i c dr ai nage l ayer .   Ensur e t he dr ai nage l ayer  mat er i al  has not  
been damaged dur i ng shi ppi ng,  st or age,  or  handl i ng.   Repai r  or  r epl ace any 
dr ai nage l ayer  mat er i al  f ound t o be damaged.   Accept  del i ver y of  mat er i al  
onl y af t er  t he r equi r ed submi t t al s have been appr oved.   Label  each r ol l  
wi t h t he manuf act ur er ' s name,  pr oduct  i dent i f i cat i on,  l ot  number ,  r ol l  
number ,  and r ol l  di mensi ons.   Wr ap r ol l s t hat  have at t ached geot ext i l es 
i ndi v i dual l y i n pl ast i c.   St or e t he r ol l s i n a l evel  and dr y ar ea.

PART 2   PRODUCTS

2. 1   GEOSYNTHETI C DRAI NAGE LAYER

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f l ow capaci t y r equi r ed f or  t he 
geosynt het i c dr ai nage l ayer  shoul d be det er mi ned 
usi ng a pr ocedur e such as t he one descr i bed i n GRI  
Repor t  Number  19 -  The Desi gn of  Dr ai nage Syst ems 
Over  Geosynt het i cal l y Li ned Sl opes.   Appr opr i at e 
gl obal  saf et y f act or s and r educt i on f act or s shoul d 
be appl i ed t o t r ansmi ssi v i t y val ues r epor t ed by 
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manuf act ur er s.   A gl obal  f act or  of  saf et y of  2 i s 
t ypi cal l y used.   Gui dance on  r educt i on f act or s f or  
i nt r usi on,  cr eep,  chemi cal  c l oggi ng,  and bi ol ogi cal  
c l oggi ng ar e pr ovi ded i n Desi gni ng wi t h 
Geosynt het i cs by Dr .  Rober t  Koer ner  and GRI  
St andar d- GC8 Det er mi nat i on of  t he Al l owabl e Fl ow 
Rat e of  a Dr ai nage Geocomposi t e.

I f  hi gh l ong t er m nor mal  st r esses ar e ant i c i pat ed 
( e. g.  192 kPa 4000 psf  or  gr eat er ) ,  r equi r ement s f or  
maxi mum al l owabl e cr eep st r ai n shoul d be i ncl uded i n 
Tabl e 1.   Cr eep st r ai n r equi r ement s f or  geosynt het i c 
dr ai nage l ayer s ar e det er mi ned usi ng t est  met hod GRI  
GS 4 -  Ti me Dependent  ( Cr eep)  Def or mat i on Under  
Nor mal  Pr essur e.   Typi cal l y,  a nor mal  st r ess of  2 t o 
3 t i mes t he desi gn st r ess f or  a per i od of  at  l east  
10000 hour s i s used f or  cr eep st r ai n t est i ng.

Del et e par agr aphs and sent ences whi ch descr i be 
geot ext i l e mat er i al  and const r uct i on r equi r ement s i f  
geot ext i l es wi l l  not  be at t ached t o t he geonet .

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

Use pol yet hyl ene pol ymer ,  whi ch i s c l ean and f r ee of  any f or ei gn 
cont ami nant s,  t o manuf act ur e t he geonet  component  of  t he geosynt het i c 
dr ai nage l ayer .   Submi t  one pr oper l y i dent i f i ed 610 by 610 mm 24 by 24 i nch
 mi ni mum si ze geosynt het i c dr ai nage l ayer  sampl e;  f ast ener s pr oposed f or  
use;  and t he met hod of  seami ng and over l appi ng.   Submi t  manuf act ur er ' s 
qual i t y cont r ol  t est  r esul t s.   Use r egr i nd mat er i al  whi ch consi st s of  edge 
t r i mmi ngs and ot her  scr aps t o manuf act ur e t he geonet ;  however ,  do not  use 
post - consumer  r ecycl ed mat er i al s.   Conf or m t he geosynt het i c dr ai nage l ayer  
t o t he pr oper t y r equi r ement s l i s t ed i n Tabl e 1.   Component  cr i t er i a f or  
t he geonet  al one and geot ext i l e al one ar e al so l i s t ed i n Tabl e 1.   Cover  
t he geonet  on [ one]  [ bot h]  s i des wi t h nonwoven geot ext i l e.   Cr eat e 
geocomposi t e by heat  bondi ng geot ext i l e t o t he geonet .   Do not  bond t he 
geot ext i l e t o t he dr ai nage net  wi t hi n 150 mm 6 i nches of  t he edges of  t he 
r ol l s.   Wher e appl i cabl e,  Tabl e 1 pr oper t y val ues r epr esent  mi ni mum 
aver age r ol l  val ues ( MARV) .   The val ue f or  AOS r epr esent s t he maxi mum 
aver age r ol l  val ue ( MaxARV) .

TABLE 1 -  GEOSYNTHETI C DRAI NAGE LAYER PROPERTI ES

PROPERTY TEST METHOD TEST VALUE MI NI MUM MQC TESTI NG
FREQUENCY

GEONET COMPONENT

Thi ckness,  mi ni mum 
avg,  Not e 1

ASTM D5199 5 mm200 mi l 9300 sq m100, 000 sq
f t

Pol ymer  Densi t y,  
mi ni mum avg

ASTM D1505 0. 940 g/ cc 9300 sq m100, 000 sq
f t

Car bon Bl ack Cont ent ASTM D1603
ASTM D4218

1- 3 per cent 9300 sq m100, 000 sq
f t

Tensi l e St r engt h,  
mi ni mum avg,  Not e 2

ASTM D5035 7884 N/ m45 l bs/ i nch 9300 sq m100, 000 sq
f t

GEOTEXTI LE COMPONENT
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TABLE 1 -  GEOSYNTHETI C DRAI NAGE LAYER PROPERTI ES

PROPERTY TEST METHOD TEST VALUE MI NI MUM MQC TESTI NG
FREQUENCY

Mass/ Uni t  Ar ea,  MARV ASTM D5261 0. 2 kg/ sq m6. 0 oz/ SY 9300 sq m100, 000 sq
f t

Gr ab St r engt h,  MARV ASTM D4632/ D4632M 698 N157 l bs 9300 sq m100, 000 sq
f t

Gr ab El ongat i on,  MARV ASTM D4632/ D4632M 50 per cent 9300 sq m100, 000 sq
f t

Tear  St r engt h,  MARV ASTM D4533/ D4533M 245 N55 l bs 9300 sq m100, 000 sq
f t

Punct ur e St r engt h,  
MARV

ASTM D4833/ D4833M 245 N55 l bs 9300 sq m100, 000 sq
f t

Per mi t t i v i t y,  MARV ASTM D4491/ D4491M . 2/ sec 46, 500 sq m500, 000
SF

 AOS( O95) ,  MaxARV ASTM D4751 . 25 mm 46, 500 sq m500, 000
SF

UV St abi l i t y,  
per cent  r et ai ned 
( 500 hour s)

ASTM D4355/ D4355M 50 per cent Not e 3

GEOCOMPOSI TE

Tr ansmi ssi vi t y,  mi n,  
i ncl udi ng at t ached 
geot ext i l es,  Not e 4

 ASTM D4716/ D4716M [ _____]  gal / mi n- f oot 18, 600 sq m200, 000
sq f t

Geonet / Geot ext i l e 
Adhesi on,  mi ni mum 
avg,  Not e 5

ASTM D7005 0. 5 l bs/ i nch 9300 sq m100, 000 sq
f t

Not e 1:   The di amet er  of  t he pr esser  f oot  must  be  56 mm 2. 22 i nches and t he pr essur e 
must  be 20 kPa 2. 9 psi .   For  ot her  t hi ckness opt i ons,  see manuf act ur er ' s l i t er at ur e.

Not e 2:   Thi s i s  t he aver age peak val ue f or  f i ve equal l y spaced machi ne di r ect i on 
t est s acr oss t he r ol l  wi dt h.

Not e 3:   Manuf act ur er ' s hi st or i cal  dat a.

Not e 4:   Measur e manuf act ur i ng qual i t y cont r ol  t r ansmi ssi vi t y t est s usi ng a gr adi ent  
of  [ 0. 1]  [ _____]  under  a nor mal  pr essur e of  [ 10]  [ 100]  [ _____]  kPa [ 1. 45]  [ 14. 5]  
[ _____]  psi .   Use a mi ni mum seat i ng per i od of  15  mi nut es.   Per f or m t he t est  bet ween 
r i gi d end pl at ens.

Not e 5:   Aver age of  f i ve t est s acr oss t he r ol l  wi dt h.   Di scount i ng t he out er  305 mm 
1 f oot  of  each si de of  t he r ol l ,  col l ect  sampl es at  t he 10,  30,  50,  70,  and 90 
per cent  posi t i ons acr oss t he r ol l  wi dt h.   Test  bot h si des f or  doubl e si ded 
geocomposi t es.

2. 2   SAMPLI NG AND TESTI NG

2. 2. 1   Manuf act ur i ng Qual i t y Cont r ol  Test i ng

Pr ovi de manuf act ur i ng qual i t y cont r ol  t est  met hods and f r equenci es i n 
accor dance wi t h Tabl e 1 unl ess ot her wi se appr oved.   Submi t  manuf act ur er ' s 
qual i t y cont r ol  manual  and const r uct i on qual i t y cont r ol  t est  r esul t s.
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2. 2. 2   Const r uct i on Qual i t y Cont r ol  Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   One or  mor e addi t i onal  per f or mance t ype 
t r ansmi ssi v i t y t est s ar e of t en r equi r ed t o be 
per f or med by t he Cont r act or ' s qual i t y cont r ol  
l abor at or y.   These t est s shoul d be per f or med at  
gr adi ent s and nor mal  st r esses t hat  model  s i t e 
condi t i ons.   The t ype of  mat er i al  i n cont act  wi t h 
t he geosynt het i c dr ai nage l ayer  af f ect s t he f l ow 
pr oper t i es of  t he dr ai nage l ayer .   Per f or mance t est s 
shoul d use si t e speci f i c  soi l s and geosynt het i cs 
when such mat er i al s ar e known.

Typi cal l y,  nor mal  l oads f or  CQC t r ansmi ssi v i t y t est s 
ar e seat ed on t he geosynt het i c dr ai nage l ayer  f or   
100 hour s pr i or  t o t est i ng t o account  f or  l ong- t er m 
i nt r usi on and cr eep.   A r educt i on f act or  f or  
i nt r usi on shoul d be used i f  a seat i ng per i od of  l ess 
t han 100 hour s i s used.

The t r ansmi ssi v i t y r equi r ement  f or  t he const r uct i on 
qual i t y cont r ol  t r ansmi ssi v i t y t est s wi l l  gener al l y 
be l ower  t han t he val ue shown i n Tabl e 1 f or  t he 
manuf act ur i ng qual i t y cont r ol  t est s.

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

Per f or m a mi ni mum of  [ one]  [ _____]  const r uct i on qual i t y cont r ol  
t r ansmi ssi v i t y t est  i n accor dance wi t h t he r equi r ement s of  t hi s 
par agr aph.   Measur e t r ansmi ssi v i t y usi ng a gr adi ent  of  [ _____]  under  a 
nor mal  pr essur e of  [ _____]  kPa psf .   At t ach geot ext i l e t o t he geonet  i n 
t he same conf i gur at i on as wi l l  be used i n t he f i el d.   Sandwi ch t he 
dr ai nage l ayer  bet ween [ _____]  on t he bot t om and [ _____]  on t he t op.   Use 
a mi ni mum seat i ng per i od of  [ 100] [ _____]  hour s.   Achi eve a mi ni mum 
t r ansmi ssi v i t y of  [ _____] .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

3. 1. 1   Sur f ace Pr epar at i on

Pr i or  t o pl acement  of  t he geosynt het i c dr ai nage l ayer ,  pr ovi de a subgr ade 
t hat  i s smoot h and f r ee of  al l  mat er i al s whi ch coul d damage t he dr ai nage 
l ayer .

3. 1. 2   Pl acement

Do not  damage t he geosynt het i c dr ai nage l ayer  dur i ng pl acement .   Unr ol l  
t he dr ai nage l ayer  i n t he di r ect i on of  maxi mum sl ope,  keepi ng t he net  f l at  
agai nst  t he subgr ade t o mi ni mi ze wr i nkl es and f ol ds.   Do not  dr ag t he 
dr ai nage l ayer  acr oss t ext ur ed geomembr ane i f  a geot ext i l e i s at t ached t o 
t he sur f ace f aci ng t he geomembr ane.   Pl ace adequat e bal l ast  ( e. g.  
sandbags)  t o pr event  upl i f t  by wi nd pr i or  t o cover i ng.
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3. 1. 3   Seams and Over l aps

3. 1. 3. 1   Geonet  Si de Seams

Over l ap geonet  s i de seams a mi ni mum of  100 mm 4 i nches.   Space si de seam 
f ast ener s a maxi mum of  1. 5 m 5 f eet .   I n anchor  t r enches,  space f ast ener s 
a maxi mum of  305 mm 1 f oot .

3. 1. 3. 2   Geonet  End Seams

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Fl ow capaci t y of  t he geosynt het i c dr ai nage 
l ayer  must  be adequat e t o ensur e al l  f l ow r emai ns i n 
t he dr ai nage l ayer  and head does not  bui l d up i n t he 
cover  soi l s above t he dr ai nage l ayer .   For  t hi s 
r eason,  consi der at i on must  be gi ven t o f l ow capaci t y 
of  end seams on sl opes.   I f  end seam f l ow capaci t y 
i s a concer n,  end seams can be pr ohi bi t ed on si de 
sl opes or  t hey can be conf i gur ed such t hat  wat er  can 
f l ow f r om one geonet  t o anot her  wi t hout  passi ng 
t hr ough any geot ext i l e l ayer s.

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

Over l ap geonet  end seams a mi ni mum of  305 mm 1 f oot .   Space end seam 
f ast ener s spaci ng a maxi mum of  305 mm 1 f oot .   Make over l aps i n t he 
di r ect i on of  f l ow.

3. 1. 3. 3   Geonet  Fast ener s

Ti e geonet  r ol l s t oget her  wi t h pl ast i c f ast ener s.   Use f ast ener s t hat  ar e 
a cont r ast i ng col or  f r om t he geonet  and at t ached geot ext i l es.   Met al l i c  
f ast ener s wi l l  not  be al l owed.

3. 1. 3. 4   Geot ext i l e Seams

The geot ext i l e component  of  t he geocomposi t e must  be [ over l apped i n t he 
di r ect i on of  f l ow]  [ t her mal l y bonded usi ng appr oved met hods]  [ sewn usi ng 
appr oved met hods] .

3. 1. 3. 5   Geot ext i l e Cap St r i ps

Pl ace geot ext i l e cap st r i ps over  any exposed edges of  geocomposi t e.   
Pr ovi de cap st r i ps t hat  ar e a mi ni mum of  610 mm 2 f eet  i n wi dt h and 
t her mal l y bond t o t he geot ext i l e component  of  t he geocomposi t e.

3. 1. 4   St acked Geosynt het i c Dr ai nage Layer s

When geosynt het i c dr ai nage l ayer s ar e t o be st acked,  st agger  r ol l  ends and 
edges so t hat  j oi nt s do not  l i e above one anot her .

3. 1. 5   Cor ner s

I n t he cor ner s of  l andf i l l  l i ner  s i de s l opes,  i nst al l  an ext r a l ayer  of  
dr ai nage l ayer  mat er i al  f r om t he t op t o t he bot t om of  t he s l ope.

3. 1. 6   Penet r at i ons

Submi t  penet r at i on det ai l s.   Mechani cal l y at t ach a geot ext i l e apr on t o 
pi pes and ot her  appur t enances penet r at i ng t hr ough t he dr ai nage l ayer  so 

SECTI ON 31 32 19. 13  Page 10



t hat  soi l  i s  pr event ed f r om get t i ng i nt o t he dr ai nage l ayer .   Ext end t he 
apr on of  t he at t ached geot ext i l e out  f r om t he pi pe or  appur t enance a 
mi ni mum of  610 mm 2 f eet .   Ther mal l y bond t he apr on geot ext i l e t o t he 
geot ext i l e [ component  of  t he geocomposi t e. ] [ over l y i ng t he geonet . ]

3. 2   REPAI RS

3. 2. 1   Geonet  Damage

Make r epai r s by pl aci ng a pat ch of  t he geosynt het i c dr ai nage l ayer  over  
t he damaged ar ea.   Ext end t he pat ch a mi ni mum of  610 mm 2 f eet  beyond t he 
edge of  t he damage.   Use appr oved f ast ener s,  spaced ever y 150 mm 6 i nches 
ar ound t he pat ch,  t o hol d t he pat ch i n pl ace.   I f  mor e t han 25 per cent  of  
t he r ol l  wi dt h i s damaged,  appr oval  must  be obt ai ned t o r epai r  or  r epl ace 
t he damaged r ol l .

3. 2. 2   Geot ext i l e Damage

Repai r  damaged geot ext i l e by pl aci ng a pat ch of  geot ext i l e over  t he 
damaged ar ea wi t h a mi ni mum of  305 mm 12 i nches of  over l ap i n al l  
di r ect i ons.   Ther mal l y bond t he geot ext i l e pat ch i n pl ace.

3. 3   PROTECTI ON AND BACKFI LLI NG

Cover  t he geosynt het i c dr ai nage l ayer  wi t h t he speci f i ed mat er i al s wi t hi n 
[ 14]  [ _____]  days of  accept ance.   Pl ace cover  soi l  f r om t he bot t om of  t he 
s l ope upwar d and do not  dr op di r ect l y ont o t he dr ai nage l ayer  f r om a 
hei ght  gr eat er  t han 915 mm 3 f eet .   Push t he cover  soi l  out  over  t he 
geosynt het i c dr ai nage l ayer  i n an upwar d t umbl i ng mot i on so t hat  wr i nkl es 
i n t he dr ai nage l ayer  do not  f ol d over .   Do not  oper at e equi pment  on t he 
t op sur f ace of  t he geosynt het i c dr ai nage l ayer  wi t hout  per mi ssi on f r om t he 
Cont r act i ng Of f i cer .   Pr ovi de an i ni t i al  l oose soi l  l i f t  t hi ckness of  305 
mm 12 i nches.   Use equi pment  wi t h gr ound pr essur es no gr eat er  t han 50 kPa 
7 psi  t o pl ace t he f i r st  l i f t  of  soi l .   Mai nt ai n a mi ni mum of  [ 460]  [ 610]  
[ 915]  [ _____]  mm [ 18]  [ 24]  [ 36]  [ _____]  i nches of  soi l  bet ween 
const r uct i on equi pment  wi t h a gr ound pr essur e gr eat er  t han 50 kPa 7 psi  
and t he dr ai nage l ayer .   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 31 00 00 EARTHWORK.

        - -  End of  Sect i on - -
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