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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  f ur ni shi ng,  haul i ng,  and pl aci ng 
t he geot ext i l e,  compl et e,  as speci f i ed and shown,  
and mai nt ai ni ng t he geot ext i l e unt i l  pl acement  of  
t he gr anul ar  f i l t er  mat er i al ,  beddi ng mat er i al ,  
and/ or  r i pr ap cover  i s  compl et ed and accept ed.   Thi s 
sect i on was or i gi nal l y devel oped f or  USACE Ci vi l  
Wor ks pr oj ect 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 
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

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on i s t o f aci l i t at e t he 
pr epar at i on and r evi ew of  speci f i cat i ons f or  
pr ocur ement  and i nst al l at i on of  woven and nonwoven 
geot ext i l es as f i l t er  mat er i al .   I t  i s  based on 
f i el d per f or mance and t he l abor at or y t est i ng of  a 
l i mi t ed number  of  geot ext i l es.   Geot ext i l es possess 
gr eat l y var yi ng engi neer i ng pr oper t i es and physi cal  
char act er i st i cs.   Such var i at i ons r equi r e t he 
desi gner  t o deci de whi ch t est i ng met hod and what  
t est  cr i t er i a ar e necessar y f or  each appl i cat i on.   
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The appar ent  openi ng s i ze ( AOS) ,  per cent  open ar ea 
( POA) ,  geot ext i l e per meabi l i t y  ( Kg) ,  and st r engt h 
t est  descr i bed i n t he speci f i cat i ons t hat  f ol l ow ar e 
physi cal  pr oper t y t est s.   Whi l e i t  i s  accept abl e t o 
speci f y mi ni mum t hi ckness val ue wher e i t  gover ns 
per f or mance,  i t  i s  i nappr opr i at e t o use t hi ckness t o 
i dent i f y a geot ext i l e.   Resul t  of  t hese t est s ar e 
used t o j udge t he accept abi l i t y  of  a geot ext i l e f or  
a par t i cul ar  use.   Pr ospect i ve geot ext i l e suppl i er s 
shoul d f ur ni sh t hese t est  r esul t s  bef or e t hei r  
geot ext i l e wi l l  be consi der ed f or  use,  or  bef or e 
cont r act  speci f i cat i ons ar e adj ust ed t o per mi t  t he 
use of  geot ext i l es whose pr oper t i es ar e out s i de t he 
l i mi t s i mposed by t hi s gui de.   For  sever e soi l  
condi t i ons and/ or  f or  a pr oj ect  usi ng a l ar ge amount  
of  geot ext i l es,  t he speci f i cat i ons shoul d r equi r e 
t hat  t he appl i cabl e t est s be r un dur i ng 
const r uct i on,  ei t her  at  a speci f i c  f r equency or  upon 
demand of  t he Cont r act i ng Of f i cer .   For  pr oj ect s 
r equi r i ng smal l  amount s of  geot ext i l es under  nor mal  
soi l  condi t i ons t he physi cal  pr oper t i es of  t he 
geot ext i l e suppor t ed by wr i t t en aut hent i cat i on f r om 
an aut hor i zed r epr esent at i ve of  t he manuf act ur er s 
may be accept ed.

The act ual  l i f e of  geot ext i l es i s  not  known,  and 
t hei r  use i n i naccessi bl e ar eas must  be consi der ed 
car ef ul l y .   Ther ef or e geot ext i l es shoul d not  be used 
as f i l t er  mat er i al  i n t oe dr ai ns,  bur i ed col l ect or  
syst em,  r el i ef  wel l s,  or  wi t hi n any por t i ons of  
embankment s.   Caut i on i s advi sed i n usi ng 
geot ext i l es on t he upst r eam f ace of  ear t h dams or  t o 
wr ap per manent  pi ezomet er s.

Geot ext i l es ar e basi cal l y  i ner t  mat er i al s f or  
t ypi cal  c i v i l  engi neer i ng appl i cat i ons.   However  
cer t ai n appl i cat i ons may expose t he geot ext i l e t o 
chemi cal  or  bi ol ogi cal  act i v i t i es t hat  coul d 
dr ast i cal l y  i nf l uence t he f i l t r at i on pr oper t i es of  
t he geot ext i l e.   Speci f i c  s i t e condi t i ons shoul d be 
r evi ewed,  and i f  such condi t i ons exi st ,  t est i ng and 
speci f i cat i ons shoul d be wr i t t en t o over come i t .

Geot ext i l e st r engt h r equi r ement s var y wi t h i nt ended 
use and const r uct i on pr ocedur es.   Exper i ence has 
shown t hat  when a heavi er  non- woven geot ext i l e i s  
used,  t he beddi ng mat er i al  can of t en be r educed i n 
t hi ckness or  be compl et el y el i mi nat ed.   TABLE I  i n SI
 ENGLI SH UNI TS ( 1)  pr esent s t he most  i mpor t ant  
geot ext i l e st r engt h pr oper t i es.   I t  shoul d be not ed 
t hat  t he st r engt h r equi r ement s l i s t ed ar e onl y a 
gui del i ne t o t he mi ni mum val ues r equi r ed f or  
sur vi vabi l i t y .   Speci f i c  appl i cat i ons may r equi r e 
addi t i onal  t est i ng.

Fi l t er  desi gn cr i t er i a f or  geot ext i l es ar e based on 
t he appar ent  openi ng s i ze ( AOS,  whi ch i s desi gnat ed 
as EOS i n t he pr evi ous gui de speci f i cat i on) ,  per cent  
open ar ea ( POA,  f or  woven onl y) ,  geot ext i l e 
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per meabi l i t y  ( Kg) ,  and an appr opr i at e per cent  
passi ng s i ze of  t he soi l .   For  pi pi ng anal ysi s 
comput at i ons,  AOS must  be expr essed as an equi val ent  
U. S.  st andar d s i eve openi ng i n mi l l i met er s.   To 
assur e adequat e r esi st ance t o r educt i on i n 
per meabi l i t y  over  t i me ( c l oggi ng)  and suf f i c i ent  
l ong t er m f l ow t hr ough t he soi l / woven geot ext i l e 
syst em,  POA cr i t er i a,  as expr essed i n t he next  not e,  
can be used.

TABLE I
RECOMMENDED GEOTEXTI LE STRENGTH REQUI REMENTS I N METRI C UNI TS ( 1)

GEOTEXTI LE USE STRENGTH REQUI REMENTS ( MI NI MUM VALUES)

ASTM D4632
TENSI LE ( N)

(lbs)

ASTM
D4355/D4355M
UNTRAVIOLET

DEGRADATI ON AT
500 HOURS
(PERCENT)

ASTM D4833
PUNCTURE ( N)

(lbs)

ASTM
D4533/D4533M

TEAR ( N)  ( l bs)

RI PRAP SLOPE 
PROTECTION 
FI LTER WI TH 
GREATER THAN 
100 mm 4 I NCHES 
BEDDING

515115 50 18040 18040

RI PRAP SLOPE 
PROTECTION 
WI THOUT BEDDI NG

900200 50 36080 18040

DRAI NAGE TRENCH 515115 50 18040 11025

SLAB DRAI N 515115 50 18040 11025

ARTICULATED 
MATTRESS OR 
INTERLOCKING 
BLOCK SLOPE 
PROTECTION 
FILTER

515115 50 18040 18040

( 1)  St r engt h val ues ar e f or  t he weaker  pr i nci pal  di r ect i on.

The desi gner  must  speci f y geot ext i l e pr oper t i es 
whi ch wi l l  al l ow r et ent i on of  t he soi l  bei ng 
pr ot ect ed,  per mi t  suf f i c i ent  f l ow t hr ough t he 
t ext i l e,  and pr event  c l oggi ng.   The desi gner  shoul d 
sel ect  t he AOS,  POA,  and Kg,  based on cr i t er i a i n 
TABLE I I .   The AOS r equi r ement  shoul d be speci f i ed 
as a r ange,  t o al l ow f or  manuf act ur i ng t ol er ance.   
I t  i s  pr ef er abl e t o speci f y a geot ext i l e wi t h 
openi ng as l ar ge as al l owed by t he desi gn cr i t er i a.   
The smal l est  s i eve openi ng s i ze of  t he AOS r ange 
shoul d not  be smal l er  t han t he 0. 125 mm si eve U. S.  
St andar d s i eve s i ze No.  120.

SECTI ON 31 05 22  Page 5



TABLE I I  GEOTEXTI LE FI LTER DESI GN CRI TERI A

COEFFI CI ENT OF PERMEABI LI TY ( 3)

PROTECTED SOI L ( 1)
( PERCENT PASSI NG 75

µm NO.  200 SI EVE)

SOI L PI PI NG ( 2) WOVEN NON-WOVEN

< 5 095/D 85 < 1 POA 10 per cent Kg 5Ks

5 t o 50 095/D 85 < 1 POA 4 per cent Kg 5Ks

50 t o 85 095/D 85 < 1
095 < 0. 212 mm No.

70 U. S.  s i eve)

POA 4 per cent Kg 5Ks

095/D 85 < 1 095 < 0. 125 No.  120
U. S.  s i eve)

Kg 5Ks

( 1)   Recent  exper i ences have i ndi cat ed t hat  095 ( i . e.  AOS)  i ncr eased 
wi t h i ncr easi ng r el at i ve densi t y,  Dr ,  and i t  i s  hi gher  f or  uni f or m soi l
t han wel l  gr aded soi l  of  s i mi l ar  densi t y and aver age par t i cl e s i ze.

( 2)   I f  t he pr ot ect ed soi l  cont ai ns appr eci abl e quant i t i es of  mat er i al
r et ai ned on t he 4. 75 mm No.  4 U. S.  s i eve use onl y t he soi l  passi ng t he 4. 75 mm No.  4 
U. S.  s i eve i n sel ect i ng t he 0 95 of  t he geot ext i l e.

( 3)   Kg i s t he per meabi l i t y of  t he geot ext i l e and Ks i s t he per meabi l i t y 
of  t he pr ot ect ed soi l .

Sat i sf act or y geot ext i l e per f or mance i s gr eat l y 
dependent  on t he f i el d pr epar at i on of  t he sur f ace of  
t he pr ot ect ed soi l  and t he i nst al l at i on pr ocedur e.

The f ol l owi ng i nf or mat i on i s r el at ed t o TABLE 1.   
Geot ext i l e cal cul at i ons shoul d be based on pr ocedur e 
f r om an accept ed r ef er ence.   Wor st  pl acement  
condi t i ons shoul d be consi der ed s i nce st r esses 
gener at ed dur i ng i nst al l at i on of t en exceed post  
const r uct i on st r esses.

( 1)   The r equi r ement  of  per mi t t i v i t y  ( as def i ned i n 
ASTM D4491/ D4491M)  shoul d be chosen i n such a manner  
t hat  t he per meabi l i t y  of  t he geot ext i l e shoul d 
al ways be at  l east  f i ve t i mes gr eat er  t han t he 
per meabi l i t y  of  t he adj acent  soi l  dur i ng t he l i f e of  
t he pr ot ect ed ear t h st r uct ur e.

( 2)   The mi ni mum seam st r engt h l i s t ed i n TABLE 1 i s 
based on t he t ensi l e st r engt h of  t he par ent  
geot ext i l e mat er i al .   Seam st r engt h can al so be 
consi der ed as not  l ess t han 90 per cent  of  t he unaged 
gr ab t ensi l e st r engt h of  t he geot ext i l e i n t he 
appl i cabl e di r ect i on.

NOTE:  TO DOWNLOAD UFGS GRAPHI CS
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Fi gur es descr i bed bel ow ar e avai l abl e on- l i ne f or  
downl oad.   Go t o 
http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf .

Fi gur e 1.   Cor r ect  geot ext i l e pl acement  f or  cur r ent  
act i ng par al l el  t o bank or  f or  wave at t ack on t he 
bank.

Fi gur e 2.   Pl acement  of  geot ext i l e on bank subj ect  
t o st r eamf l ow act i on.   Revet ment  mat er i al s have not  
yet  been pl aced on t he geot ext i l e.

Fi gur e 3.   Geot ext i l e on bank subj ect  t o wave at t ack 
showi ng pl acement  of  ver t i cal - wal l  key t r ench at  t oe 
and t op bank.   Revet ment  mat er i al s have not  yet  been 
pl aced on geot ext i l e.

Fi gur e 4.   Key t r ench desi gn used when soi l  
condi t i ons do not  per mi t  const r uct i on of  ver t i cal  
walls.

The Desi gner  must  compl y wi t h t he r equi r ement s of  
t he f ol l owi ng Regul at or y Requi r ement s:

U. S.  DEPARTMENT OF I NTERI OR,  BUREAU OF RECLAMATI ON -  
7- 2071 ( 6- 48) ,  ( 1992)  Desi gn St andar d No.  13,  
" Embankment  Dams" ,  Chapt er  19,  " Geot ext i l e"

U. S.  DEPARTMENT OF I NTERI OR,  BUREAU OF RECLAMATI ON:

EM 1110- 2- 1601,  ( 1991)  " Hydr aul i c  Desi gn of  Fl ood 
Cont r ol  Channel s"

EM 1110- 2- 1906,  ( 1970)  Labor at or y Soi l  Test i ng,  
Appendi x V,  " Gr ai n- Si ze Anal ysi s" ,  par agr aph 2d 
" Pr ocedur e" ,  subpar agr aph ( 1) ( g)

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

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.

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

1. 1. 1   Payment

Payment  wi l l  be made at  t he cont r act  uni t  pr i ce and wi l l  const i t ut e f ul l  
compensat i on t o t he Cont r act or  f or  pr ovi di ng al l  pl ant ,  l abor ,  mat er i al ,  
and equi pment  and per f or mi ng al l  oper at i ons necessar y f or  t he compl et e and 
sat i sf act or y i nst al l at i on of  t he geot ext i l e.   The f ol l owi ng i t ems ar e 
i ncl uded i n t he cont r act  uni t  pr i ce f or  Geot ext i l es and wi l l  not  be count ed 
a second t i me i n t he pr ocess of  det er mi ni ng t he ext ent  of  geot ext i l e 
pl aced:   Mat er i al  and associ at ed equi pment  and oper at i on used i n l aps,  
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seams,  or  ext r a l engt h;  secur i ng pi ns and associ at ed mat er i al ,  equi pment ,  
and oper at i ons;  and mat er i al  and associ at ed equi pment  and oper at i ons used 
t o pr ovi de cushi oni ng l ayer  of  sand or  gr avel  or  bot h t o per mi t  i ncr ease i n 
al l owabl e dr op hei ght  of  st one.   No payment  wi l l  be made f or  geot ext i l es 
r epl aced because of  wast e,  cont ami nat i on,  damage,  r epai r ,  or  due t o 
Cont r act or  f aul t  or  negl i gence.

1. 1. 2   Measurement

I nst al l ed geot ext i l es wi l l  be measur ed f or  payment  i n pl ace t o t he near est  
[ _____]  squar e met er  f eet  of  pr ot ect ed ar ea as del i neat ed i n t he dr awi ngs.

1. 1. 3   Uni t  of  Measur e

Uni t  of  measur e:  [ _____]  squar e met er  f eet .

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.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D123 ( 2015b;  R 2017)  St andar d Ter mi nol ogy 
Rel at i ng t o Text i l es

ASTM D4354 ( 2012)  Sampl i ng of  Geosynt het i cs f or  
Testing

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 ( 2015)  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 
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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 D4751 ( 2016)  St andar d Test  Met hod f or  
Det er mi ni ng Appar ent  Openi ng Si ze of  a 
Geotextile

ASTM D4833/ D4833M ( 2007;  E 2013;  R 2013)  I ndex Punct ur e 
Resi st ance of  Geot ext i l es,  Geomembr anes,  
and Rel at ed Pr oduct s

ASTM D4873/ D4873M ( 2017)  St andar d Gui de f or  I dent i f i cat i on,  
St or age,  and Handl i ng of  Geosynt het i c 
Rol l s and Sampl es

ASTM D4884/ D4884M ( 2014a)  St r engt h of  Sewn or  Ther mal l y 
Bonded Seams of  Geot ext i l es

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

EM 1110- 2- 1601 ( 1991;  1994 Change 1)  Engi neer i ng and 
Desi gn - -  Hydr aul i c Desi gn of  Fl ood 
Cont r ol  Channel s

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.

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 
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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.

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

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- 04 Sampl es

Geotextiles

  Mi ni mum of  [ _____]  [ 60]  days pr i or  t o t he begi nni ng of  
i nst al l at i on of  t he same t ext i l e

SD- 06 Test  Repor t s

Geotextiles
Si t e Ver i f i cat i on

SD- 07 Cer t i f i cat es

Geotextiles
Needl e Punched Geot ext i l e

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  onl y appr oved geot ext i l e [ r ol l s ] [ ,  panel s,  ] [ _____]  t o t he pr oj ect  
s i t e.   Al l  geot ext i l e shal l  be l abel ed,  shi pped,  st or ed,  and handl ed i n 
accor dance wi t h ASTM D4873/ D4873M.   No hooks,  t ongs,  or  ot her  shar p 
i nst r ument s shal l  be used f or  handl i ng geot ext i l e.

PART 2   PRODUCTS

2. 1   MATERIALS

2. 1. 1   General

**************************************************************************
NOTE:   Nonwoven geot ext i l es ar e sui t abl e f or  
f i l t er i ng f i ne- gr ai ned soi l s wher eas woven or  
nonwoven ar e sui t abl e f or  wel l  gr aded gr anul ar  soi l s .

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

Pr ovi de geot ext i l e t hat  i s  a [ woven] [ non- woven]  per vi ous sheet  of  pl ast i c 
yar n as def i ned by ASTM D123 mat chi ng or  exceedi ng t he mi ni mum aver age r ol l  
val ues l i s t ed i n TABLE 1.   St r engt h val ues i ndi cat ed i n t he t abl e ar e f or  
t he weaker  pr i nc i pal  di r ect i on.
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TABLE 1
MI NI MUM PHYSI CAL REQUI REMENTS FOR DRAI NAGE GEOTEXTI LE

PROPERTY UNITS ACCEPTABLE VALUES TEST METHOD

GRAB STRENGTH  N  l b [_____] ASTM D4632/ D4632M

SEAM STRENGTH  N  l b [_____] ASTM D4632/ D4632M

PUNCTURE  N  l b [_____] ASTM D4833/ D4833M

TRAPEZOI D TEAR  N  l b [_____] ASTM D4533/ D4533M

PERMEABILITY cm/sec [_____]  ASTM D4491/ D4491M

APPARENT OPENI NG SI ZE U. S.  SI EVE [_____] ASTM D4751

PERMITTIVITY sec - 1 [_____] ASTM D4491/ D4491M

ULTRAVI OLET DEGRADATI ON Percent 50 at  500 Hr s ASTM D4355/ D4355M

2. 1. 2   Geot ext i l e Fi ber

Fi ber s used i n t he manuf act ur i ng of  t he geot ext i l e shal l  consi st  of  a 
l ong- chai n synt het i c pol ymer  composed of  at  l east  85 per cent  by wei ght  of  
pol yol ef i ns,  pol yest er s,  or  pol yami des.   Add st abi l i zer s and/ or  i nhi bi t or s 
t o t he base pol ymer ,  i f  necessar y t o make t he f i l ament s r esi st ant  t o 
det er i or at i on caused by ul t r avi ol et  l i ght  and heat  exposur e.   Recl ai med or  
r ecycl ed f i ber s or  pol ymer  shal l  not  be added t o t he f or mul at i on.   
Geot ext i l e shal l  be f or med i nt o a net wor k such t hat  t he f i l ament s or  yar ns 
r et ai n di mensi onal  st abi l i t y  r el at i ve t o each ot her ,  i ncl udi ng t he edges.   
Fi ni sh t he edges of  t he geot ext i l e t o pr event  t he out er  f i ber  f r om pul l i ng 
away f r om t he geot ext i l e.

2. 1. 3   Seams

**************************************************************************
NOTE:   Most  geot ext i l es ar e manuf act ur ed i n wi dt hs of
 1. 8 t o 5. 5 m 6 t o 18 f eet ,  but  t o r educe t he number  
of  over l aps,  wi der  sect i ons may be pr oduced by 
at t achi ng nar r ow sect i ons t oget her .   Pr e- assembl ed 
sect i ons of  11- m 36- f oot  wi dt hs or  mor e ar e 
pr ef er r ed t o keep t he number  of  over l aps t o a 
minimum.

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

Sew t he seams of  t he geot ext i l e wi t h t hr ead of  a mat er i al  meet i ng t he 
chemi cal  r equi r ement s gi ven above f or  geot ext i l e yar n or   bond t he seams by 
cement i ng or  by heat .   At t ach t he sheet s of  geot ext i l e at  t he f act or y or  
anot her  appr oved l ocat i on,  i f  necessar y,  t o f or m sect i ons not  l ess t han 
[ _____]  met er  [ _____]  f eet  wi de.   Test  seams i n accor dance wi t h met hod 
ASTM D4884/ D4884M.   The st r engt h of  t he seam shal l  be not  l ess t han 90 
per cent  of  t he r equi r ed gr ab t ensi l e st r engt h of  t he unaged geot ext i l e i n 
any pr i nci pal  di r ect i on.
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2. 1. 4   Secur i ng Pi ns

**************************************************************************
NOTE:   The use of  secur i t y pi ns shoul d be r est r i c t ed 
as much as possi bl e s i nce hol es i n geot ext i l e al l ow 
pi n boi l s t o f or m and r emove mat er i al  f r om beneat h 
geot ext i l e and cause f ai l ur e of  syst em.

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

Secur e t he geot ext i l e t o t he embankment  or  f oundat i on soi l  by pi ns t o 
pr event  movement  pr i or  t o pl acement  of  r evet ment  mat er i al s.   Ot her  
appr opr i at e means t o pr event  movement  such as st apl es,  sand bags,  and st one 
coul d al so be used.   I nser t  secur i ng pi ns t hr ough bot h st r i ps of  over l apped 
geot ext i l e al ong t he l i ne passi ng t hr ough mi dpoi nt s of  t he over l ap.   Remove 
secur i ng pi ns as pl acement  of  r evet ment  mat er i al s ar e pl aced t o pr event  
t ear i ng of  geot ext i l e or  enl ar gi ng hol es.   Maxi mum spaci ng bet ween secur i ng 
pi ns depends on t he st eepness of  t he embankment  s l ope.   The maxi mum pi ns 
spaci ng shal l  be equal  t o or  l ess t han t he val ues l i s t ed i n TABLE 2.   When 
wi ndy condi t i ons pr evai l  at  t he const r uct i on s i t e,  i ncr ease t he number  of  
pi ns upon t he demand of  t he Cont r act i ng Of f i cer .   Anchor  t er mi nal  ends of  
t he geot ext i l e wi t h key t r ench or  apr on at  cr est ,  t oe of  t he s l ope and 
upst r eam and downst r eam l i mi t s of  i nst al l at i on.

TABLE 2
MAXI MUM SPACI NG FOR SECURI NG PI NS

EMBANKMENT SPACI NG,  met er  f eet

STEEPER THAN 1V ON 3H 0.62

1V ON 3H TO 1V ON 4H 1.03

FLATTER THAN 1V ON 4H 1.55

2. 2   I NSPECTI ONS,  VERI FI CATI ONS,  AND TESTI NG

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

Geot ext i l es and f act or y seams shal l  meet  t he r equi r ement s speci f i ed i n 
TABLE 1.     

2. 2. 1. 1   Conf or mance Test i ng

Per f or m conf or mance t est i ng i n accor dance wi t h t he manuf act ur er s appr oved 
qual i t y  cont r ol  manual .   Submi t  manuf act ur er ' s qual i t y  cont r ol  conf or mance 
t est  r esul t s.

2. 2. 1. 2   Fact or y Sampl i ng

Randoml y sampl e geot ext i l es i n accor dance wi t h ASTM D4354 ( Pr ocedur e Met hod 
A) .   Sampl e f act or y seams at  t he f r equency speci f i ed i n ASTM D4884/ D4884M.   
Pr ovi de al l  sampl es f r om t he same pr oduct i on l ot  as wi l l  be suppl i ed f or  
t he cont r act ,  of  t he f ul l  manuf act ur ed wi dt h of  t he geot ext i l e by at  l east  
3 m 10 f eet  l ong,  except  t hat  sampl es f or  seam st r engt h may be a f ul l  wi dt h 
sampl e f ol ded over  and t he edges st i t ched f or  a l engt h of  at  l east  1. 5 m 5 
f eet .   Sampl es submi t t ed f or  t est i ng shal l  be i dent i f i ed by manuf act ur er s 
l ot  desi gnat i on.
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2. 2. 1. 3   Needl e Punched Geot ext i l e

For  needl e punched geot ext i l e,  pr ovi de manuf act ur er  cer t i f i cat i on t hat  t he 
geot ext i l e has been i nspect ed usi ng per manent  on- l i ne met al  det ect or s and 
does not  cont ai n any needl es.

2. 2. 1. 4   Manuf act ur er  Cer t i f i cat i on

[ Upon del i ver y of  t he geot ext i l e,  submi t  dupl i cat e copi es of  t he wr i t t en 
cer t i f i cat e of  compl i ance si gned by a l egal l y aut hor i zed of f i c i al  of  t he 
manuf act ur er .   The cer t i f i cat e shal l  s t at e t hat  t he geot ext i l e shi pped t o 
t he s i t e meet s t he chemi cal  r equi r ement s and exceeds t he mi ni mum aver age 
r ol l  val ue l i s t ed i n TABLE 1. ]   [ Al l  br ands of  geot ext i l e and al l  seams t o 
be used wi l l  be accept ed on t he basi s of  mi l l  cer t i f i cat es or  af f i davi t s.   
Submi t  dupl i cat e copi es of  t he mi l l  cer t i f i cat e or  af f i davi t  s i gned by a 
l egal l y aut hor i zed of f i c i al  f r om t he company manuf act ur i ng t he geot ext i l e.   
The mi l l  cer t i f i cat e or  af f i davi t  shal l  at t est  t hat  t he geot ext i l e meet s 
t he chemi cal ,  physi cal  and manuf act ur i ng r equi r ement s st at ed i n t hi s 
specification.]

2. 2. 2   Si t e Ver i f i cat i on and Test i ng

**************************************************************************
NOTE:   The need f or ,  and amount  of ,  s i t e 
ver i f i cat i on t est i ng shoul d be based on t he sever i t y 
of  s i t e condi t i ons and t he amount  of  t ext i l e bei ng 
placed.

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

Col l ect  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 ] [ i n accor dance wi t h ASTM D4354 
( Pr ocedur e Met hod B) ] [ at  a f r equency of  once per  9290 squar e met er s 100, 000 
squar e f eet ] .   Test  sampl es t o ver i f y t hat  t he geot ext i l e meet s t he 
r equi r ement s speci f i ed i n TABLE 1.   I dent i f y sampl es by manuf act ur er s name,  
t ype of  geot ext i l e,  l ot  number ,  r ol l  number ,  and machi ne di r ect i on.   
Per f or m t est i ng at  an appr oved l abor at or y.   Submi t  t est  r esul t s f r om t he 
l ot  under  r evi ew  f or  appr oval  pr i or  t o depl oyment  of  t hat  l ot  of  
geot ext i l e.   Rol l s whi ch ar e sampl ed shal l  be i mmedi at el y r ewr apped i n 
t hei r  pr ot ect i ve cover i ng.

PART 3   EXECUTI ON

3. 1   SURFACE PREPARATI ON

Pr epar e sur f ace,  on whi ch t he geot ext i l e wi l l  be pl aced,  t o a r el at i vel y 
smoot h sur f ace condi t i on i n accor dance wi t h t he appl i cabl e por t i on of  t hi s 
speci f i cat i on and shal l  be f r ee f r om obst r uct i on,  debr i s,  depr essi ons,  
er osi on f eat ur e,  or  veget at i on.   Remove any i r r egul ar i t i es so as t o ensur e 
cont i nuous,  i nt i mat e cont act  of  t he geot ext i l e wi t h al l  t he sur f ace.   Any 
l oose mat er i al ,  sof t  or  l ow densi t y pocket s of  mat er i al ,  shal l  be r emoved;  
er osi on f eat ur es such as r i l l s ,  gul l i es et c.  shal l  be gr aded out  of  t he 
sur f ace bef or e geot ext i l e pl acement .

3. 2   I NSTALLATI ON OF THE GEOTEXTI LE

**************************************************************************
NOTE:   Thi s par agr aph descr i bes i nst al l at i on i n an 
open ar ea and on gener al l y pl anar  sur f aces.   For  
i nst al l at i on of  geot ext i l es i n dr ai nage syst ems or  
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about  col l ect or  pi pes,  addi t i onal  speci f i cat i on 
r equi r ement s may need t o be added.   The use of  
geot ext i l es t o wr ap col l ect or  pi pes shoul d be 
avoi ded whenever  possi bl e.

Mi ni mum over l aps shoul d be speci f i ed at  300 t o 450 mm
 12 t o 18 i nches dependi ng on t he speci f i ed 
or i ent at i on of  t he over l ap t o t he di r ect i on of  wave 
at t ack,  vel oci t y ,  or  seepage.   For  under - wat er  
pl acement ,  mi ni mum over l ap shoul d be 900 mm 3 f eet .

Geot ext i l es wi l l  br i dge smal l  sur f ace f eat ur es i n 
t he s l ope and al l ow er osi on t o occur  beneat h t he 
geot ext i l e.   Sur f ace dr ai nage shoul d be di r ect ed 
away f r om t he t op of  s l ope t o pr event  er osi on under  
t he geot ext i l e.   Sur f ace f l ow shoul d be br ought  
downsl ope at  cont r ol l ed poi nt s such as l i ned di t ches.

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

3. 2. 1   General

Pl ace t he geot ext i l e i n t he manner  and at  t he l ocat i ons shown.   At  t he t i me 
of  i nst al l at i on,  r ej ect  t he geot ext i l e i f  i t  has def ect s,  r i ps,  hol es,  
f l aws,  det er i or at i on or  damage i ncur r ed dur i ng manuf act ur e,  t r anspor t at i on 
or  st or age.

3. 2. 2   Placement

**************************************************************************
NOTE:   The pl acement  of  t he geot ext i l e r el at i ve t o 
t hi s par agr aph may f ol l ow t he f ol l owi ng gener al  
pr ocedur es.   ( FI GURES r ef er enced i n t hi s not e ar e 
avai l abl e on- l i ne,  see t he not e above) .

( 1)   For  cur r ent  act i ng par al l el  t o t he bank t he 
geot ext i l e wi l l  be pl aced wi t h t he l ong di mensi on 
par al l el  t o t he cur r ent  ( Fi g.  1a) .   Geot ext i l e 
pl acement  must  be st ar t ed f r om t he bot t om up wi t h 
upper  st r i ps over l appi ng l ower  st r i ps,  and t he 
upst r eam st r i ps must  over l ap t he downst r eam st r i ps.   
The over l aps at  t he end of  st r i ps wi l l  be st agger ed 
at  l east  1. 5 m 5 f eet .   Revet ment  and geot ext i l e 
mat er i al s shoul d be ext ended at  l east  bel ow t he mean 
l ow wat er  t o mi ni mi ze er osi on at  t he t oe ( Fi g.  2) .   
I f  const r uct i on schedul e per mi t s,  a per i od of  l ow 
st r eamf l ow shoul d be sel ect ed f or  t he geot ext i l e 
installation.

( 2)   When r evet ment  mat er i al  and geot ext i l e f i l t er  
ar e sel ect ed t o pr ot ect  agai nst  wave at t ack,  t he 
geot ext i l e st r i ps must  be pl aced ver t i cal  t o t he 
s l ope of  t he bank wi t h t he upper  st r i ps over l appi ng 
t he l ower  st r i ps ( Fi g.  1b) .   The geot ext i l e must  be 
keyed at  t he t oe t o pr event  upl i f t  or  under mi ni ng 
( Fi g.  3) .   The key t r ench shoul d be l ocat ed bel ow 
t he mean l ow wat er  t o pr event  er osi on of  t he soi l  
adj acent  t o t he t r ench.   When i t  i s  not  possi bl e t o 
mai nt ai n ver t i cal  t r ench wal l s,  t he geot ext i l e must  
be keyed t o an excavat ed t r ench wi t h st abl e s l opes 
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( Fi g.  4) .   A key at  t he t op of  t he bank wi l l  be 
i nst al l ed wher e t her e i s an over bank dr ai nage 
problem.

Al l owi ng t he geot ext i l e t o dr ape or  be f r ee of  hi gh 
t ensi l e st r ess dur i ng pl acement  wi l l  r equi r e l ar ger  
quant i t i es of  geot ext i l es t han t he act ual  s l ope 
length.

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

Pl ace t he geot ext i l e wi t h t he l ong di mensi on [ par al l el ]  [ per pendi cul ar ]  t o 
t he [ cent er l i ne of  t he channel ] [ shor el i ne] [ t r ench]  and l ai d smoot h and f r ee 
of  t ensi on,  st r ess,  f ol ds,  wr i nkl es,  or  cr eases.   Pl ace t he st r i ps t o 
pr ovi de a mi ni mum wi dt h of  [ _____]  mm i nches of  over l ap f or  each j oi nt .   
The pl acement  pr ocedur e r equi r es t hat  t he l engt h of  t he geot ext i l e be 
appr oxi mat el y [ _____]  per cent  gr eat er  t han t he s l ope l engt h.   Adj ust  t he 
act ual  l engt h of  t he geot ext i l e used based on i ni t i al  i nst al l at i on 
exper i ence.   Tempor ar y pi nni ng of  t he geot ext i l e t o hel p hol d i t  i n pl ace 
unt i l  t he [ beddi ng l ayer ] [ r i pr ap]  i s  pl aced wi l l  be al l owed.   Remove t he 
t empor ar y pi ns as t he [ beddi ng] [ gr anul ar  mat er i al ] [ r i pr ap]  i s  pl aced t o 
r el i eve hi gh t ensi l e st r ess whi ch may occur  dur i ng pl acement  of  mat er i al  on 
t he geot ext i l e.   Desi gn pr ot ect i on of  r i pr ap i n compl i ance wi t h 
EM 1110- 2- 1601.   Per f or m t r i mmi ng i n such a manner  t hat  t he geot ext i l e i s  
not  damaged i n any way.

3. 3   PROTECTION

**************************************************************************
NOTE:   Al l  geot ext i l es can be damaged i f  s t one i s 
dr opped on i t  f r om a hei ght  gr eat er  t han 900 mm 3 
f eet .   Some geot ext i l es can be damaged wi t h l esser  
dr op hei ght s.   When st one i s heavy and angul ar  i t  
may cause punct ur es i n t he geot ext i l e even i f  
dr opped f r om a hei ght  of  300 mm 1 f oot .   Tensi on i n 
t he geot ext i l e must  be mi ni mi zed t o pr event  punct ur e.

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

Pr ot ect  t he geot ext i l e at  al l  t i mes dur i ng const r uct i on f r om cont ami nat i on 
by sur f ace r unof f ;  r emove any geot ext i l e so cont ami nat ed and r epl aced wi t h 
uncont ami nat ed geot ext i l e.   Repl ace any geot ext i l e damaged dur i ng i t s 
i nst al l at i on or  dur i ng pl acement  of  [ gr anul ar  f i l t er  mat er i al s] [ beddi ng 
mat er i al s] [ r i pr ap]  at  no cost  t o t he Gover nment .   Schedul e t he wor k so t hat  
t he cover i ng of  t he geot ext i l e wi t h a l ayer  of  t he speci f i ed mat er i al  i s  
accompl i shed wi t hi n [ _____] [ 7]  cal endar  days af t er  pl acement  of  t he 
geot ext i l e.   Fai l ur e t o compl y shal l  r equi r e r epl acement  of  geot ext i l e.   
Pr ot ect  t he geot ext i l e f r om damage pr i or  t o and dur i ng t he pl acement  of  
r i pr ap or  ot her  mat er i al s. [   Thi s may be accompl i shed by l i mi t i ng t he 
hei ght  of  dr op t o l ess t han 300 mm 1 f oot ,  by pl ac i ng a cushi oni ng l ayer  of  
sand or  gr avel  on t op of  t he geot ext i l e bef or e pl aci ng t he mat er i al ,  or  
ot her  met hods deemed necessar y.   Car e shoul d be t aken t o ensur e t hat  t he 
ut i l i zed cushi oni ng mat er i al s wi l l  not  i mpede t he f l ow of  wat er . ]   Bef or e 
pl acement  of  r i pr ap or  ot her  mat er i al s,  demonst r at e t hat  t he pl acement  
t echni que wi l l  not  cause damage t o t he geot ext i l e.   I n no case shal l  any 
t ype of  equi pment  be al l owed on t he unpr ot ect ed geot ext i l e.

3. 4   PLACEMENT OF CUSHI ONI NG MATERI AL

Per f or m pl aci ng of  cushi oni ng mat er i al  i n a manner  t o ensur e i nt i mat e 
cont act  of  t he geot ext i l e wi t h t he pr epar ed sur f ace and wi t h t he cushi oni ng 
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mat er i al .   The pl acement  shal l  al so be per f or med i n a manner  t hat  wi l l  not  
damage t he geot ext i l e i ncl udi ng t ear ,  punct ur e,  or  abr asi on.   On sl opi ng 
sur f aces pl ace t he cushi oni ng mat er i al  f r om t he bot t om of  t he s l opes 
upwar d.   Dur i ng pl acement ,  t he hei ght  of  t he dr op of  r i pr ap mat er i al  shal l  
not  be gr eat er  t han 300 mm 12 i nches.   Uncover  any geot ext i l e damaged 
beneat h t he cushi oni ng mat er i al ,  as necessar y,  and r epl aced at  no cost  t o 
t he Gover nment .

3. 5   OVERLAPPI NG AND SEAMI NG

3. 5. 1   Overlapping

**************************************************************************
NOTE:   I n gener al ,  over l appi ng i s  suf f i c i ent  wher e 
t he pr i mar y pur pose i s t o hol d t he mat er i al  i n pl ace 
dur i ng i nst al l at i on.   However ,  wher e t he desi gn 
r equi r es t he geot ext i l e t o r esi st  t ensi l e st r esses,  
seams shoul d be sewn.   A 300- mm 12- i nch over l ap 
speci f i ed i n t hi s sect i on i s consi der ed mi ni mum f or  
al l  cases.   The Cont r act or  has t he opt i on of  f i el d 
sewi ng i nst ead of  over l appi ng.

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

The over l ap of  geot ext i l e [ r ol l s ]  [ panel s]  [ _____]  shal l  be [ 300] [ 600]  
[ 900] [ _____]  mm [ 12] [ 24] [ 36] [ _____]  i nches.   Appr opr i at e measur es wi l l  be 
t aken t o ensur e r equi r ed over l ap exi st s af t er  cushi on pl acement .

3. 5. 2   Sewn Seams

**************************************************************************
NOTE:   The Desi gner  must  speci f y appr opr i at e seam 
t est  r equi r ement s.   ASTM D1683,  t he pr evi ousl y used 
t est  st andar d,  has been di scont i nued wi t h no 
r epl acement  desi gnat ed.

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

Hi gh st r engt h t hr ead shoul d be used so t hat  seam t est  conf or ms t o 
ASTM D4884/ D4884M.   The t hr ead shal l  meet  t he chemi cal ,  ul t r avi ol et ,  and 
physi cal  r equi r ement s of  t he geot ext i l e,  and t he col or  shal l  be di f f er ent  
f r om t hat  of  t he geot ext i l e.   The seam st r engt h shal l  be equal  t o t he 
st r engt h r equi r ed f or  t he geot ext i l e i n t he di r ect i on acr oss t he seam.   
Over l appi ng J- t ype seams ar e pr ef er abl e over  pr ayer - t ype seams as t he 
over l appi ng geot ext i l e r educes t he chance of  openi ngs t o occur  at  t he 
seam.   Use doubl e sewi ng,  speci al l y  f or  f i el d seams,  t o pr ovi de a saf et y 
f act or  agai nst  undet ect ed mi ssed st i t ches.

3. 6   [ FI ELD TESTI NG

**************************************************************************
NOTE:   The need f or  f i el d t est i ng shoul d be based on 
t he s i ze and i mpor t ance of  t he pr oj ect .   Fi el d 
t est i ng shoul d be per f or med i f  t he geot ext i l e wi l l  
be i n t ensi on.

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

Fi el d t est  geot ext i l e[  i n t ensi on] . ]

       - -  End of  Sect i on - -
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