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Studies on Long-Term Performance Evaluation of Geotextiles

—for Filter and Drainage—
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Lwon, Moo Nam

Summary

In order to evaluate the long-term permeability performace of the geotextiles, for five
different combination of geotextiles and soils the long-term column test method.

The results obtained are as follows ;

1. The gradient range of the initial stage of the long-term permeability curves varied
with respect to the soil types, while that of the final stage varied according to the interaction
of the soil/geotextile system.

2. The time required for a given soil/geotextile system to reach a interactive stable stage
was measured about 100 hours for the standard sand and 150 to 600 hours for the silty
content soils, respectively.

3. There were no differences between the plain woven geotextile and the non-geotextile
in the long-term permeability performance.

4. As the silt content increased, the long-term performance of the geotextiles decreased,
and the limiting silt content was about 15%.

5. The thickness and area density of the geotextiles did not influence on the variation
of the seepage quantities.

6. The average slope and the transition time of the long-time flow curve were calculated.

7. In order to evaluate the mechanism of soil/geotextile system more perfectly, the gradient
ratio test or the hydraulic conductivity test is required.

* BB BR AR Y= F-HAMBH G5 Bt 98, Bk
Longterm column test, B, BEKE
HAR
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Table-1 Physical properties of geotextile samples

Geotextile samples
Properties A B C D E
(SE7A) (P530) (#600) (V1450) (TM30)
Thickness(mm) 5.8 29 5.4 4.7 5.8
Area density(g/cm?) 8855 3053 788.2 567.6 3574
Permeability(cm/sec) 2.62X10! 1.2X10! 3.87X10*! 2.39X10! 2.13X10!
Tension elasticity( % ) 20< 70~100 50~130 80~140 60<
Tension strength(kg/in®) 203 90 150< 85 -
Tearing strength(kg) - 18 24< 128 -
Element Staple fibers Filaments | Staple fibers | Staple fibers | Staple fibers
//Silt film yarn
Polymer PES+PP//PP PES PP PES PES
Type Composite Nonwoven Nonwoven Nonwoven Nonwoven
Bonding method Needle punching] Spunbonded [Needle punchingNeedle punchinglNeedle punching
//Plain woven peedle punching

% PES ! Polyester, PP : Polypropylene

Table-2. Physical properties of soil samples

SS-1 SS-2 SS8-3 SS-4 SS-5
Properties Standard sand | Silt content | Silt content | Silt content | Silt content
(5%) (10%) (15%) (20)
Specific gravity 2.594 2.591 2.622 2.622 2,643
Dry density(g/cm®) 1.652 1.723 1.630 1.689 1.754
Coef. of permeability(cm/sec) 1.58X10™ 522X10% | 210X10?% | 911X103 3.27X10*
Coef. of Uniformity 0.696 4.236 5.960 21.704 33.064
Coef. of Curvature 1.824 2.718 3.315 11.686 17911
) 50 25 19 #4  #10 #20 #40 1360 #200
90
55 &
Z 5.0 .
2 oW 18582
60 =553
£% w0 [f=sss
b Ko / [ S58-5
= 40 2
2T /1]
& g \EEJ§ <]
R Ny Sl
13 1§5-1 N e e N
100mm 50 10 50 10 05 0.1 0.05 0.01 0.005 0.001

Fig. 1. Grain size distribution curves of soil samples
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‘Fig. 2. Schematoc diagram of permeameter
for flow test(unit : mm)

Fig. 3. Photograph of permeameter appara-
tus
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Fig. 4. Schematic diagram of experimental
apparatus(Unit : mm)

Fig. 5. Photograph of experimental appara-
tus
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Fig. 6. Long-term flow curves for S$S-1 and
five different geotextile
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Fig. 7. Long-term flow cruves for SS8-2 and
five different geotextile
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Fig. 8. Long-term flow cruves for SS-3 and
five different geotextile ‘
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Fig. 9. Long-term flow cruves for SS-4 and
five different geotextile
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Fig. 10. Long-term flow cruves for SS-5 and
five different geotextile
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Table-3. Average slope and transition time
of long-term flow curve from Fig.

6~10

Geotextiles Soil samples S | TT | S
Nonwoven SS-1 30 70| 0
Needles SS-2 58100 0O
(E) SS-3 40210 0
SS-4 181370 | O
8§-5 01450 ( 0

Plain $§8-1 293 70
Woven §8-2 781100 0
Needled SS-3 401210 0
(A) SS-4 26370 0
SS-5 081450 | 0

%S, . Average slope of initial part of flow curve
(cc/min/hr)
TT: Transition time(hr)
Sc : Average slope of final part of flow cruve
(cc/min/hr)

Table-32 Nonwoven Needled Geotextile®}
Plainwoven Needled Geotextile®l] )3} Fig.
6~109) &H B% KE BT RE MRy
TR T B Hool A BEEE] g
B 19 &% 9 #Hoe T EN 2
B oo T s a1, olE BiRe
ZRANZIE2 FEH BE 257 7149
NeEFAQ MBS SESE Aol WA
AFe ko) Fo] RS w1 Wy @R &
AL BFKE] F#s] B dvde AS 9fn|

A ghggel @AV KRIBE =, AELEO
we FolA HE o) oA e & £
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Tl =277t #sges drh 2 &)
of 3l=r18 Lol LEI HHZ flHR
% 9 Holth.™ Z¥x Nonwoven Plain-
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Fig. 11. Long-term flow curves for plain wo-
ven needled geotextile and five dif-

fernet soils
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Fig. 12. Long-term flow curves for nonwo-
ven needled geotextile and five dif-
fernent soils
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tent in stable flow state
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