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Study on variation of pore structure of geotextiles effected by filtration with soils
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Abstract: A complete test procedure had been studied including Modified Gradient Ratio Test and Bubble Point Method in order to evaluate the an-

trclogging potential of a soil/ geotextile system. The performance mechanism of soil particles and geotextile fabrics during filtration/ drainage be-

havior had been revealed. The tests used in this study had been recommended with specific application conditions.
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Table 1 Physical properties of the nonwoven geotextiles
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Fig. 1  Grain size distribution curves for the test soils
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Fig. 2 Hydraulic gradient measuring system of modified

hydraulic gradient ratio test
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Fig.3 The equipments of the bubble point method
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Fig.4 The new type sampling cell of the bubble point method
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Fig. 5 The results of the modified hydraulic gradient ratio test for

nonwoven geotextile A and the soil with 209 mudstone
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Fig. 6 Hydraulic gradient ratio for nonwoven geotextile and tested soils
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Fig. 7 Grain size variation of the gap graded soil in the test

9 IEFRRERELERS

FG AT FCBC A 7K 73 4 G AR 38 BT R 1T 1 36 4Ll
FREARIE S5 T LR G, ] BUR BRLAE -+ A [/
LA, ARIRIGH £ T A Fp 2 R, 5 B4l
B B4, 2% E 8.

- AR E I 8/ HEAKAT v, g TR 1 358 57 B AR

i AIHEN £ AR, —#B4 BORBURL R FERL AR /N T i A
fLAg, 73 LU A . 1 8 BRI R 5 5+ A,
FAF B AE £ TATROFLB AP, 3 Rl T A RO BE 2E, 78 EL4%
Mk TATE /N LR S FLAR 20 AT IO 4 /)

BEAh, [/ — 4= AT Rk g 45 R o, Jein & BRaE
PUE L T AT 22 i i/ HEK I R )5 LA 4 /M T 194K
B . LR AR BORE AT DU, Y855 35 B 20% Fi
B2 SRR 2x L LE 40% 87 60% S /)N ) FLAR 43 A
BEAER: e e ( 4RABRE 1 38) & wJF AR e £ TAT/E L
BEHEAKAT P PHIE S R R K .

55 R AU B 22 /D AR B, A By UKL R
REAR oA 5 IG5 5 3 55 75 TE R MURE A& 75 348\ I FH 28
S TAHREE . i BRI BT AHER, brAERD 40%
XA 60% HIiRE 3%, BEIRFEARIRL & B L HAR
2, (RPN RAR A B N 5e 3, R BERS -  EURL
FCHUK R BT L TATPHZE, SOfiA IEm B .

[ fte £100
2w T3l 2 uf T30
% ol g
& B 40|
x
# o
& 1000 100 10
ABR frum 100 AR tum
(a) RESH% (b) REAR20%
& 100 100
?Ii 80+ im Ilzg'?;e
f 60f }; 60
zol £
20+ x 20
g 0] § 01000 IE)U I
§ 10 e pm AN um
() BHERO% (d) A& R60%

E8 k4% CS5ARREREMNEELIR
GR X3 RI/ BFLESN T E
Fig. 8 The pore size distribution before/ after GR test of the nonwoven
geotextile C and the soils with various percentage mudstone

10 % %
IS AT A2 10 40T B L, BB B8 14
(1) W R R AR LA — b, S B



504 # 1+ T

Rl SR A0, 3T A R e R A B, A g
KIBhaE . AHE 7R A I S it 5t -+ TA AT K
IR LGRIE AT JE 2 FLEE A A TS AT B . BR T
A3 4 R A A FUIRFLAR 20 A6 2 46, BE A /K 13 bR
EEARES 347150 S5 AL AR 4 A B, T 7 R T A A
R E IR AC 1R EG 26 T, FLARSZ B BH 28 R B, %o
T A A A HE K e E S F AT A i
M TR .

(2) 7E7K F738 B AR B vy, 4 1A BARTE AR 7] 355 4
HATAF R FLAR S A, (H 25 1 A8 AR [ 2Bk v 1+
58, 2 AR I 08/ HEKAT N, B T A LR 2
| - TR B0 17 5048 (47 T AR AR 24 B

(3) L3R 4IRS B %, RS GR HEA
R R A, R AIRDR A b ) I, A B BT R
ZEMIPIHFER e, 2 5 72 A AR N IR0 % . T4
Gy A w135 B N E = 2 i @ 7 - AL ]
R EBsh gk, 5 8UBRLHE - A S B
PR, 25 SR T AT B ZE .

(4) BECHEN BT 2 38 B MEEK) , Bk )
B ARG b, AT DL S b ke s 2 e R, 17 H
0 R ITR A 5 BLAS Sk K, Bksh ™ #E K GR i .
SR EDAIE - 33 B 1y 4 ey R e A, S T K 0 3k bR
EE AR AR 18 5

(5) SEREM L TATEA VPG 7 i, BASERF &t 38
JHEAK G s e T AR OB 2E 7 g 1 4 LA B H A
B HA R AP UBE 2 RE( AN 5 7= ™ AR R
AR

B i 2004 4
SE3HK:

[1] Carroll R G. Geotextile Filter Criteria, TRR 916, Engineering
Fabrics in Transportation Construction| M ]. Washington D C,
1983. 46— 53.

[ 2] Holtz R D, Luna ] D. Pore Size Distribution of Nonwoven Geo-
textile] J| . Geotechnical Testing Journal, GTJODJ, 1989, 12( 4) :
261- 268.

[ 3] Carroll R G Jr. Hydraulic properties of geotextile[ A]. Fluent ] E,
ed. Geotextile Testing and the Design Engineer, ASTM STP 952
[ C]. Philadelphia: American Society for Testing Materials, 1987.
7- 20.

[4] Calhoun C C. Development of Design Criteria and Acceptance
Soecifications for Plastic Filter Cloths( Technical Report 5- 27—
7Y [R].U S Army Engineer.

[ 5] Haliburton T A, Wood P D. Evaluation of the U S Army Corps of
engineer gradient ratio test for geotextile performance[ A]. Pro-
ceedings of the 2nd International Conference on Geotextiles, Las
Vegas, Vol I[ C]. St Paul, MN: Industrial Fabries Association In-
ternational, 1982. 97— 102.

[6] Chang D T T, Hsieh C, Chen S Y, et al. Review the clogging be-
havior of soilgeotextile system using a modified gradient ratio
test device with implanted piezometers| A]. Goddard J B, Suits L.
D, Baldwin J S, eds. Testing and Performance of Geosynthetics in
Subsurface Drainage, ASTM STP 1390] C]. West Conshohock-
en, PA: American Society for Testing and Materials, 2000. 109-
121.

[ 7] Bathia S K, Smith J L. Application of the bubble point method to
the characterization of the poresize distribution of geotextiles
[ J]. Geotechnical Testing Journal, GTJODJ, 1995, 18( 1) : 94—
105.





