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SYNOPSI S Pl aat i o f i l t er s  ( hi gh- pol ymer i c  t ex t i l e mat er i al s )  can be appl i ed wi t h
desi gn,  pr ocess  and economy advant ages over  convent i onal  ear t h f i l t er s .  I n sel ec t i ng t he pl ast i c  
f i l t er s,  bot h t hei r  spec i f i c  pr oper t i es  and t hei r  i nt er ac t i on wi t h cont act  soi l s  have t o be 
al l owed f or .  Sui t abi l i t y  anal yses,  engi neer i ng t o sui t  t he mat er i al s ,  and wor k i ng met hods  
( pl ac i ng and cover i ng)  ar e out l i ned.

I NTRODUCTI ON

Fi l t er s  i n ear t hwor k  and hydr aul i c  engi neer i ng 
have t o per f or m t he f ol l owi ng f unct i ons:

( i )  t o separ at e soi l s of  di f f er ent  compos i ­
t i on and pr ot ec t  t hem f r om def or mat i on 
due t o wash- out  of  f i ne soi l  f r ac t i ons;

( i i )  t o per mi t  wat er  passage wi t hout  hydr o ­
s t at i c  pr essur e bui l dup.

Convent i onal  ear t h f i l t er s  ar e bui l t  of  one 
or  sever al  l ayer s  of  c l ass i f i ed soi l  ( gr avel ,  
chi ppi ngs) .  To t hi s  end,  i t  i s necessar y  t hat  
ampl e amount s  of  a sui t abl e f i l t er  mat er i al  be 
t r anspor t ed t o s i t e and pl aced i n t he des i r ed 
l ocat i on,  r equi r i ng i n par t  subs t ant i al  
ef f or t s .  I ns t ead of  ear t h f i l t er s,  use can be 
made of  pl as t i c  f i l t er s  gi v i ng t echni cal  and 
economi cal  advant ages.  Pl as t i c  f i l t er s  ar e 
r oughl y  def i ned as i ndus t r i al  t ex t i l es  of  
synt het i c  pol ymer s.

RESEARCH AND DEVELOPMENT

I ni t i al  i nves t i gat i ons  wer e des i gned t o s t udy  
var i ous  i ndus t r i al  t ex t i l es  of  synt het i c  ma ­
t er i al s  f or  t hei r  sui t abi l i t y  as hydr aul i c  
engi neer i ng f i l t er s .  I n t hi s  r espect ,  appl i ca­
bi l i t y  t es t s  wer e car r i ed out  f or  sel ect ed 
ci v i l  pr oj ec t s  under  spec i f i c  pr ocess  condi ­
t i ons,  whi l e sys t emat i c  r esear ch ef f or t s  al so 
i nc l uded ex t ens i ve l abor at or y  and f i el d ex ­
per i ment s  ( Mar ker t ,  1978) .

The pr obl ems i nt r oduced by  t he novel  mat er i al  
i nt o t he des i gn engi neer i ng and pr ocesses  i n 
ear t hwor k  and hydr aul i c  cons t r uc t i on wer e 
anal yzed and t he engi neer i ng and wor k i ng 
pr i nc i pl es  r ef l ec t ed i n a wor ks  st andar d 
spec i f i cat i on ( SWW 045) .

Mor eover ,  j oi nt  devel opment  wor k  wi t h t ext i l e 
pr oducer s  y i el ded synt het i c  t ex t i l es  mat ched 
t o t he f i l t er  dut y  i n a s t r uc t ur e and t ui der  
f i el d condi t i ons.  The ef f or t s  wer e ai med at  
obt ai ni ng t he f ol l owi ng pr oper t i es :

-  Hi gh r es i s t ance t o agi ng

-  Hi gh mechani cal  s t r engt h

-  Quant i f i abl e f i l t er i ng f eat ur es.

The pr esent  r ange of  pl as t i c  f i l t er s  devel ­
oped ( kni t t ed and non- woven mat er i al s )  can 
be empl oyed t o pr ot ec t  t he maj or i t y  of  
nat ur al  soi l s  f r om cont act  er osi on.

APPLI CATI ONS

The pl as t i c  f i l t er s  t es t ed can

-  pr event  er os i on of  t he bas i c  soi l  t o be 
pr ot ec t ed;

-  per mi t  wat er  passage wi t hout  j eopar di z i ng 
t he s t abi l i t y  of  t he st r uct ur e.

Ther ef or e,  t hey  may  be used as spr ead f i l t er s  
( Pi g.  1)  t o r epl ace t he convent i onal  ear t h 
f i l t er s .  Thi s mode of  appl i cat i on i s appr oved 
f or

-  Smal l - capac i t y  r eser voi r s  ( over f l ow l evel  
not  t o exceed 5 m)

-  Cl ass  I I  dams ( over f l ow l evel  not  t o exceed
15 m)

-  Fl ood l evees

-  Canal s  and wat er  cour ses

-  St r uc t ur es  f or  si t e saf eguar di ng ( e. g.  
cof f er dams) .

Because of  t hei r  smal l  t hi ckness,  such 
pl as t i c  f i l t er s  cannot  r api dl y  and saf el y  
car r y of f  per col at i ng wat er s  occur r i ng.  They 
may be combi ned wi t h a component  ( e. g.  dr ai n 
pi pe)  t hat  ser ves  t o dr ai n of f  t he wat er  
( Pi g.  2) .  The l i near  f i l t er s  so f or med ar e 
sui t ed f or  var i ous  dr ai ni ng dut i es  ( e. g.  
dr ai nage,  s t r uc t ur e dewat er i ng) .
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SELECTI ON OP PLASTI C FI LTERS

I n sel ec t i ng t he pl as t i c  f i l t er s  f r om t he 
r ange of  hi gh- pol ymer i c  i ndust r i al  t ext i l es,  
t he f i l t er  pr oper t i es  mus t  be chosen t o sui t  
t he par t i cul ar  f i el d condi t i ons  of  t he 
st r uct ur e,  i . e.

-  Func t i on and nor mat i ve usef ul  l i f e of  t he 
st r uc t ur e

-  Ar r angement  of  f i l t er  i n t he s t r uc t ur e

-  Mat er i al s  i n cont act  wi t h t he f i l t er .

Pr oper t i es  of  pl as t i c  f i l t er s:

-  Res i s t ance t o agi ng

I nt er ac t i on bet ween pl as t i c  f i l t er  and con­
t act  soi l :

-  Gr ai n r et ent i on and per meabi l i t y  f eat ur es

-  I nt er f ac i al  shear  st r engt h.

FI LTRATI ON PROPERTI ES AND ANALYSES

The appl i cat i on anal ys i s  of  pl as t i c  f i l t er s 
and t hei r  i nt er ac t i on wi t h cont act  soi l s r e ­
qui r e t hat  t he f ol l owi ng phenomena be 
assessed:

-  Cont ac t  er os i on i n t he j oi nt  bet ween bas i c  
soi l  and pl as t i c  f i l t er
The r equi r ed mar gi n of  saf et y  can be ev i ­
denced by  means  of  a f i l t er  r ul e

50
1

V

wher e

Dm i s t he det er mi nat i ve voi ds  i ndex of  
t he pl as t i c  f i l t er ,  whi oh i s det er ­
mi ned by  t he hand wet  scr eeni ng 
met hod ( Bat er eau & Mar ker t ,  1978) ;
( Dm cor r esponds t o t he mean gr ai n s i ze

of  t he soi l  f r act i on,  90% of  whi ch ar e 
r et ai ned by t he pl as t i c  f i l t er  i n t he 
above pr ocedur e) .

n i s a t ex t i l e engi neer i ng coef f i c i ent  
( essent i al l y  gover ned by  t he t ype of  
t ex t i l e)

d5Q i s t he gr ai n di amet er  of  t he soi l  t o be 
pr ot ect ed,  at  50% by wei ght  of  t he 
gr ai n- s i ze di s t r i but i on cur ve

77 i s a f ac t or  t o al l ow f or  changes i n 
f i l t er  s t r uct ur e 
( f or  t i ssues,  l at ch needl e 

and kni t t ed f abr i cs:  7] a 1- 2

f or  non- woven mat er i al s :  rj = 1 )

-  Col mat i on on t he pl as t i c  f i l t er

Thi s phenomenon i s assessed f r om eval uat i on 
of  suf f us i on of  t he bas i c  soi l .  I n most  
appl i cat i ons,  an es t i mat e i s t he onl y  
f eas i bl e appr oach.

Wat er  per meabi l i t y  of  t he pl as t i c  f i l t er

The r es i s t ance of  t he f i l t er  t o i nf i l t r a ­
t i on,  whi ch i s essent i al l y  gover ned by t he 
cont act  soi l ,  can be det er mi ned exper i men­
t al l y  ( Bat er eau & Rehf el d,  1979) :

A h

T T

wher e

w -  Res i s t ance t o i nf i l t r at i on

A h  -  Hydr aul i c  pr essur e l oss  acr oss t he 
f i l t er

Vf  -  Fi l t r at i on vel oc i t y .

Us i ng t hi s  par amet er  ( w)

a)  t he per col at i ng wat er  f l ow pr essur e 
occur r i ng on t he f i l t er ,  and

b)  t he pos i t i on as mi ght  be al t er ed,  of  t he 
phr eat i c  l i ne

can be cal cul at ed and,  t hus,  t he s t abi l i t y  
of  t he s t r uc t ur e ev i denced whi l e al l owi ng 
f or  pl aced pl as t i c  f i l t er s  ( Bat er eau & 
Rehf el d,  1979) .

STABI LI TY PROBLEM

When pl as t i c  f i l t er s  ar e pl aced i n an ear t h ­
wor k  s t r uc t ur e i n an i nc l i ned ar r angement ,  
t hen t he s t abi l i t y  i n t he cont act  j oi nt s  
bet ween f i l t er  and adj oi ni ng mat er i al s  must  
be anal yzed and ev i denced,  f or  whi c h pur pose 
coef f i c i ent s  of  i nt er f ac i al  shear  s t r engt h 
ar e r equi r ed.  Such f r i c t i on dat a ar e i nf l u­
enced by  t he i nt er ac t i on of  sever al  f act or s:

-  Sur f ace s t r uc t ur e and f i br e mat er i al  of  t he 
pl as t i c  f i l t er ;

-  Mean gr ai n si ze and gr ai n- s i ze di s t r i but i on 
of  t he soi l ;

-  Compac t ness  of  soi l ,  or  nor mal  st r ess.

Mor eover ,  t hey  ar e subj ect  t o a l ar ge var i a ­
t i on scat t er .

For  t he engi neer i ng of  sl opes,  t he coef f i ­
c i ent s  of  f r i c t i on wer e det er mi ned by  pr o-  
j ec t - r el at ed shear  t es t s  us i ng a t r ans l at i on 
shear  t est er ,  an angl e- of - s l ope t est er ,  and 
al so i n si t u.

ENGI NEERI NG PRI NCI PLES 

Gener al  Not es

The spec i f i c  pr oper t i es  of  synt het i c  t ex t i l es  
cal l  f or  engi neer i ng t o be t ai l or ed t o t he 
mat er i al s .
Pl as t i c  f i l t er s  mus t  not  be subj ec t ed t o l ong­
t er m t ens i l e s t r esses  or  abr as i on l oad.
Pl as t i c  f i l t er s  must  be pl aced on l evel  sub-  
gr ade,  whi ch i s f r ee f r om st ones,  br anches  
or  ot her  mat t er  t hat  mi ght  cause damage t o
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t he f i l t er .

Joi ni ng

I n or der  t o j oi n pl as t i c  f i l t er s  t o obt ai n 
l ar ger  ar eas,  t he f ol l owi ng met hods  wer e de­
vel oped and t est ed:

-  Cement i ng ( pr ef er abl y  by  CHEMI SOL)

-  Wel di ng ( by bl ow l amp or  pr opane t or ch)

-  Sewi ng by synt het i c  y a m.

These depend on weat her  condi t i ons  and ar e 
sui t ed f or  pr e- f abr i cat i on i n conf i ned 
spaces.

Over l appi ng ( not  l ess t han 20 cm wi de)  gave 
most  sat i s f ac t or y  r esul t s  under  f i el d con­
di t i ons.  Thi s  i s a s i mpl e and f ast  met hod 
t hat  can be empl oyed wi t hout  t echni cal  
aux i l i ar i es .

Cover i ng

Pl as t i c  f i l t er s  i n a s t r uc t ur e mus t  be se­
cur ed i n pos i t i on t o pr ot ec t  t hem f r om wi nd 
and wave act i on.  Mor eover ,  t hey  may  not  be 
exposed t o weat her  and U. V.  r adi at i on f or  an 
unl i mi t ed per i od.  Rat her ,  cover i ng wi t hi n 
f ew days i s essent i al .  Usual l y ,  t he cover i ngs 
used cons i s t  of  soi l  ( c r ushed r ock,  r ubbl e)  
or  pr ef abr i cat ed concr et e uni t s .

bul l dozer  t o spr ead i t  over  t he f i l t er .  The 
mi ni mum t hi ckness  of  cover i ng mat er i al  
l ayer  r equi r ed under  t he cat er pi l l ar  t r acks  
i s 20 cm.

-  Spr ead cover i ng mat er i al  on t he pl as t i c  f i L 
t er  by l oader  or  gr ab,  and l evel  by bul l ­
dozer .  Hand l evel l i ng i s r equi r ed on st eep 
s l opes  or  subsoi l  of  l ow l oad- car r y i ng ca­
paci t y .

When,  dur i ng t r i al  appl i cat i on of  t he above 
met hods,  t he pl as t i c  f i l t er  i s damaged or  
undul y  def or med a pr ot ec t i ve l ayer  appr ox.
10 cm t hi ck  of  pi t  r un gr avel  sand can be 
i ni t i al l y  appl i ed t o t he f i l t er ,  and on t op 
t he act ual  cover i ng mat er i al .

ECONOMY

Compar ed t o convent i onal  soi l  f i l t er s,  t he 
economy of  pl as t i c  f i l t er  appl i cat i on i s as 
f ol l ows:

-  Reduced s t r uc t ur al  wei ght s

-  Di sent angl ement  of  pr ocesses

-  Shor t er  compl et i on per i ods  by 35 -  80#

-  Sav i ngs  i n mat er i al s  and 
t r anspor t  expenses by  30 -  50$.

PROBLEMS I N CONSTRUCTI ON

Mechani cal  Load Capac i t y  of  Pl as t i c  Fi l t er s

Appl i cat i on of  t he cover i ng mat er i al  i mposes 
a hi gh l oad on pl as t i c  f i l t er s .  However ,  
t hei r  ser v i ceabi l i t y  and r el i abi l i t y  must  not  
be i mpai r ed.

Loadi ng and i t s ef f ec t s  ar e i nf l uenced by t he 
f ol l owi ng f act or s:

-  Cover i ng mat er i al  ( gr ai n si ze,  condi t i on,  
hei ght  of  dr op,  angl e of  i mpact )

-  Pl as t i c  f i l t er  ( st r engt h,  ex t ens i bi l i t y )

-  Bas i c  soi l  ( r es i s t ance or  el ast i c i t y ,
gr ai n s i zes  and gr ai n r oughness j .

Numer ous  s i t e exper i ment s  as wel l  as exper i ­
ence gat her ed i n t he appl i cat i on of  mor e t han 
100 000 sq.  m.  of  pl as t i c  f i l t er s  i n var i ous  
ear t hwor k  and hydr aul i c  engi neer i ng pr oj ect s  
( Mar ker t ,  1978)  have l ed t o t he f ol l owi ng 
conc l us i on:

The pr ocess  of  pl ac i ng t he cover i ng mat er i al  
mus t  be t ai l or ed t o bot h t he pl as t i c  f i l t er  
and t he cover i ng mat er i al ,  s i nce such mat e ­
r i al s  ar e pr ef er abl y  sel ec t ed whi l e al l owi ng 
f or  f unc t i onal  aspect s.
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Pl ac i ng Pr ocesses

Ful l y  sat i s f ac t or y  f i el d r esul t s  have been 
obt ai ned by  us i ng t he f ol l owi ng met hods:

-  Dump t he cover i ng mat er i al  i n f r ont  of  t he 
pl as t i c  f i l t er  or  ont o a cover  l ayer  al ­
r eady  pr esent ,  and shove t he mat er i al  by  a
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Anh  -  erosion laye r: SO cm 
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