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A Study on the Characteristics of the Soil-Geotextile Interface

= gl st B ti wk** -k 7 e
Goh, Hong Seok ‘- Goh, Nam Young - Hong, Soon Young

Summary

The objective of this paper is to show that the soil-geotextile interaction needs to be addressed
in addition to the usual tensile and modulus properties when the geotextile is being designed
for a specific application. The soil-geotextile interaction can be directly assessed by standard direct
shear test. The data presented here show that the shear strength paramaters describing the
soil-geoteXtile interface can be greatly influenced by the type of the geotextile.

In this invesfigation, we examined nine different geotextiles of varying construction and surface
texfures with two standard soil, under five loading conditions, and compared the shear strength
and the frictional resistance with the corresponding values of soil itself.

The following conclusions were drawned from this study.

1. The shear stress-strain curve shows that there are the residual shear stresses-at the soil-
geotextile interface. Because of the hydraulic gradient between the soil and the geotextile, the
excessive pore water can migrate into the geotextile and among the filaments and dissipate through
the soil-geotextile interface.

2. The shear strength of the soil-geotextile interface is affected by the moisture content of
the soil. At moisture content lower than the optimum water content of the Proctor compaction
test, the shear strength of the soil-geotextile interface is greater.

3. The type and surface roughness of the geotextile have the greatest influence on the interface

friction angle between the soil and the geotextile.
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4. The maximum internal friction angle mobilized between the soil and the geotextile is on

the average 82% of that of the soil itself.

5. The maximum adhesion mobilized between the soil and the geotextile is on the average

67% of that of the soil itself.
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Table-1. Physical and mechanical properties of soil

Sample Grain size percent(%) Atterberg limit(% ) Spectific Unit weight
Sand Silt Clay LL PL PI gravity (gf/em®)
Claey | ¢ 29 10 | 3824 | 1715 | 2109 2538 1724
sand
Clay 13 29 58 42.01 21.77 20.24 2.633 1.686
Direct shear test Permeability o .
- : . Unified soil
Sample Angle of internal Cohesion coefficient .
firction ¢p(°) C(kgf/cm?) (em/sec) classification
Clayey 401 13 21X107 SC
sand
Clay 372 25 1.8X1077 CL
Moisture content Uniformity coefficient Procter compaction test
Sample
(%) Cu Y amax(gf/cm®) Woul %)
Clayey sand 1534 84 1930 1275
Clay 23.29 115 1.640 22.30
Table-2. Properties of geotextiles
Trade Structure Material Weight Tensile strength Permeability cofficient
Name ‘ (gf/m? (kgf/2.54cm) (cm/sec)
KM 80001 Woven Polyester 700 635 107'~107?
KM 70001 | Woven Polyester 600 508 1074~107?
KM 60001 | Woven Polyester 500 458 1074~1072
KM 50001 | Woven Polyester 400 381 107*~107?
KM 30001 Woven Polyester 330 331 1074~1072
KM 7001 Woven Polyester 170 178 107*~107?
P 530 Nonwoven Polypropylené 300 90 (1~9)X107!
P 520 Nonwoven | Polypropylene 200 51 (1~9) X107!
P 515 Nonwoven | Polypropylene 150 39 (1~9) X10™!
Test method KS K 0514 KS K 0520 KS F 2322
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Table-3. Wet unit weight and moisture contents of soil specimens
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Water content
Sample Low Optimum High
Soil |Water | W Y Soil |Water | W Yt Soil | Water| W Y
(gD | (o) | (%) | (gi/em®) | (gD) | (o) | (%) | (gffem®) | (gb) | (c©) | (%) | (gf/cm®
Ci
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Clay |128.46 2605 | 20.27 1874 (13522 30.18 | 22.32 2006 |12846| 3059 | 23.81 1.929
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Fig. 1. Typical load-displacement curves of

Clayey sand/Geotextiles (Water con-

tent=12.75%)
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Fig. 2. Typical load-displacement curves of

Clayey sand/Geotextiles (Water con-
tent=22.32%)
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Fig. 3. Typical load-displacement curves
(Clayey sand/KM 80001)
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Fig. 6. Typical load-displacement curves.
(Clay/P 530)
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Fig. 7. Typical load-displacement curves

(6,=5.721 kgf/cm?, Water content=12.75
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Fig. 8. Typical load-displacement curves

(6,=5.721 kgf/cm?, Water content=12.75
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Fig. 9. Typical load-displacement curves
(6,=5.721 kgf/cm?, Water content= 22.32
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Table-4. Summary of the interface friction angle and cohesion

Clayey sand

Clay

Geotextile 11.73(%) 12.75(%)

14.45(%)

2027(%) 22.32(%) 23.81(%)

¢ C ¢ C )

C ¢ C ) C ) C

Unreinforced | 37.1 12 40.1 1.3 370

12 352 23 1372 25 293 2.2

KM 80001 | 322 11 345 12 31.2

10 | 303 17 | 341 18 284 1.7

KM 70001 | 322 11 342 12 30.8

10 | 290 17 {309 18 276 15

KM 60001 | 316 11 337 12 294

09 | 273 17 | 288 17 258 15

KM 50001 | 308 10 32.8 11 28,6

08 | 266 1.7 1275 17 244 15

KM 30001 | 298 | 09 306 | 09 271

08 | 256 14 | 264 15 24.3 13

KM 7001 284 | 09 | 296 | 09 26.2

0.7 | 246 13 | 250 14 228 12

P 530 285 12 30.7 13 | 267

11 290 18 |303 19 25.8 1.6

P 520 282 12 294 13 | 252

11 270 16 {291 18 227 15

P 515 259 11 277 12 243

10 | 265 14 |1278| 16 218 13
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Table-5. Internal friction angle factors resulting from direct shear test

Geotextile Clayey sand Clay
11.73(%) 12.75( %) 14.45(%) 2027(%) 22.32(%) 23.81(%)

Unreinforced 1.00 1.00 1.00 1.00 1.00 1.00
KM 80001 0.87 0.86 0.84 0.86 092 097
KM 70001 087 0.85 0.83 0.82 083 094
KM 60001 0.85 084 0.79 0.78 0.77 0.88
KM 50001 0.83 0.82 0.77 0.76 0.74 0.83
KM 30001 0.80 0.76 0.73 0.73 0.71 0.83
KM 7001 0.77 0.74 0.71 0.70 0.67 0.78
P 530 0.77 0.77 0.72 0.82 081 0.88
P 520 0.76 0.73 0.68 0.77 0.78 0.77
P 515 0.70 0.69 0.66 0.75 0.75 0.74

Table-6. Cohesion factors resulting from direct shear test

Geotextile Clayey sand Clay

11.73(%) 12.75(%) 14.45(% ) 2027(%) 22.32(%) 2381(%)

Unreinforced 1.00 1.00 1.00 1.00 1.00 1.00
KM 80001 092 092 0.83 0.74 0.72 0.77
KM 70001 092 092 0.83 0.74 0.72 0.68
KM 60001 0.92 092 0.75 0.74 0.68 0.68
KM 50001 0.83 0.85 067 0.74 0.68 0.68
KM 30001 0.75 0.69 0.67 0.61 0.60 0.59
KM 7001 0.75 0.69 0.58 057 0.56 055
P 530 1.00 1.00 092 0.78 0.76 0.73
P 520 1.00 1.00 092 0.70 0.72 0.68
P 515 092 0.92 0.83 061 064 0.59




HMEE TR $£33% F25 19914 617

9] 0.68~0.71°1 ¥3l] LERfENA HlaH &
#e By

RS BXE) w2 KA NRES] wste
#A0.55~0.92, TNEAM 0.59~1.009] HAE K
ol Ut} A= Aol vlste] 5RBEET}
e B7En ENRE E deR Y
BhE Aoz Bol HMEEER B o
¥ENA QAN E T SR 45
Aolth, E3F £o| e MENHEES W
g F23A 9FL 71Xe AL oA,
WEEEAGRE 249 A2 FUE %5
%9 AzGFFo|IN FHAKKET dx
Z geuloA AFse Rol f¥ Aoz
Siacazi=

V. & i

FHaeE v 23 shagibike] =N +
K o)&& —fk=ol 7t A ERES
Z718ka k. F9) 22 FIREE SAHE M
#al7) 91she) LARMRHETT 220]7] ARERA
Be 2F9 LAMMI MASa, o HAK
#Heo F2 Y, oK, 5B, @R VlseR
8% +AEHE RS FA A

B Ao e B3 LB + TSSO
b2 AME o F— AR BERES) 3
geaE 548 2A3te AAREE AAB LAt
dgi7kAe] 2ANA APE FP3ta EA3}
At B3] &9 FFE HLHEEYS KL F
252 Yrn F9 deuie] dFd oE 3
el 549 W3E wMstLA 3R,
Age ZedadQd et Fzz A
A F 2FE A8 AR 28 54
Z9] 3l 5laRaREE Q) W 3lo) whE BUERREE 2
Wate BA87) 9akd o7bA) EFO 51K
o) Wsts et ol 8§ &AM
EEEA o WEERE S 548 BAdede
AF7A B AFAE] A=A EHEW

o
.
=
=

A=) o]
e

&

st ol 43T 1 Aol
329} POSREEAE 9 K 0] o 3]

—BpE 34
B89

ol 3 AlgH
o2 #rh

1. &R ERmY BH—8PE 5
Aol M= BRAWHIES o] EA8HH, ol K
el BhkiER BAl 9¥L wie o=
Af el ZEfo] A8 JEEHCR YAHE
SEBRIZEKEES HHEAI717] W&o Th,

2. &9 &Kkte F—LAREH BEEmEme 5
EEREel d%E v, REEKE 2ot A
22 Feud o & 3 Bolx it

3. tAMKES FIREREYE & LA B
fE o) TR £ AT NXA &
on}, Q38 tAKM Fm Mol AFS
7Ae Aoz Jepgo, a3y LREHE
+TH &S msaE AFSS o S#HFh &9
< n AN & 5IREEY LABHS A
43 3ol & Aol

4. FEERY - AR SR AMER
AREE 0.66~0979) WHol BT 0828 1t
120 e= N

5. Fht— KRR BB HE NGBS 0.
55~0.789] Heloli Ht 067 FEFRLTEH

A
M

=

o

o] BRI 1988 U 28k BiviRA

W FhABEEE BT REO) ©)s)a)
e 9L |

2 £ X M

1. Barksdale, R., Q. Robnett and ]. Lai, 1982,
Experimental and Theoretical Behavior of
Geotextile Reinforced Aggregate Soil Sys-
tems, Proc. of the 2nd Int'l. Conf. on Geotex-
tiles, pp. 375-380.

. Collios, A., P. Delmas, J. P. Gource and ].
P. Giroud, 1980, The Use of Geotextiles for

Soil Improvement, ASCE National Conven-



10.

11.

F-+ REEME Interface Hetho] &3 B

tion, Portland, Oregon, pp. 53-73.

. Degoutte, G. and G. Matthieu, 1986, Experi-

mental Research of Friction between Soil
and Geomembranes or Geotextiles using 300
mm Shear Box, Proc. of the 3rd Int’l Conf.
on Geotextiles, pp. 791-796.

. Dembicki, E. and J. Alenowicz, 1987, Deter-

mination of Frictional Properties of Geotex-
tiles, Geotextiles and Geomembranes, Vol.
6, pp. 307-314.

. Formazin, J. and C. Batereau, 1985, The

Shear Strength Behavior of Certain Mate-
rials on the Surface of Geotextiles, Proc. of
the 11th Int’l. Conf. on SM and FE, San Fra-
ncisco, California, Vol. 3, pp. 1773-1775.

. Fourie, A. B. and K. ]. Fabian, 1987, Labora-

tory Determination of Clay-Geotextile Inte-
raction, Geotextiles and Geomembrances
Vol. 6, pp. 275-294.

. Ingold, T. S,, 1985, A Laboratory Investiga-

tion of Soil Geotextile Interaction, Ground

Engineering, Vol. 22, pp. 21-28.

. Jewell, R. A. and C. P. Wroth, 1987, Direct

Shear Tests on Reinforced Sand, Geotechni-
que, No. 1, pp. 53-68.

. Jones, C. P. D., 1986, Design Parameters for

High Strength Geotextiles, Proc. of the 3rd
Int’l. Conf. on Geotextiles, pp. 325-330.
Martin, J. P, R. M. Koerner and G. R. Koer-
ner, 1986, Shear Strength Parameters bet-
ween Geomembranes and Cohesive Soils,
Geotextiles and Geomembranes, Vol. 4, pp.
21-30.

Martin, J. P, R. M. Koerner and J. E. Whit-
ney, 1984, Experimental Friction Evaluation
of Slippage Between Geomembranes, Geote-
xtiles and Soils, Proc. of 1st Int’l Conf. on
Geotextiles, pp. 191-196.

12.

13.

14.

15.

16.

17.

18.

19.

20.

2L

Mitchell, J. K. and F. Schlosser, 1979, Gene-
ral Report, Proc. of 1st Int'l Conf. on Geome-
mbranes, Vol. 1, pp. 25-74.
Miyamori, T., S. Iwai and K. Makiuchi, 1986,
Frictional Characteristics of Non-Woven Fa-
brics, Proc. of the 3rd Int’l. Conf. on Geotex-
tiles, pp. 701-705.
Myles, B., 1982, Assessment of Soil-Fabric
Friction by Means of Shear, Proc. of 2nd
Int’l. Conf. on Geotextiles, pp. 787-792.
Paulson, J. N., 1987, Geosynthetic Materials
and Physical Properties Relevant to Soil
Reinforcement Applications, Geotextiles and
Geomembranes, Vol. 6, pp. 211-223.
Richards, E. A. and J. D. Scott, 1985, Soil
Geotextile Frictional Properties, Proc. 2nd
Canadian Symposium on Geotextiles and
Geomembranes, pp. 13-24.
Robert H. Swan Jr, 1987, The Influence of
Fabric Geometry on Soil/Geotextile Shear
Strength, Geotextiles and Geomembranes
Vol. 6, pp. 81-87.
Saxena, S. K. and J. S. Budiman, 1985, Inter-
face Response of Geotextiles, Proc. of the
11th Int’l. Conf. on SM and FE, San Franci-
sco, Vol. 3, pp. 1801-1804.
Williams, N. D. and M. Houlihan, 1986, Eva-
luation of Friction Coefficients between
Geotextiles and Related Products, Proc. of
the 3rd Int’l. Conf. on Geotextiles, pp. 891-
896.
k85, 1988, HIREFREA o3 LARMBHE
i HEw ) BT, 2L KB B AGROUE,
51948, pp. 135-149.
Eahsh, 1988, LA M BEme B
3B R, BBETEEEE, $30% ¥4
5%, pp. 94-108.

(BZHF 1991 3. 9)



