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Fundamental Study on the Reinforcing Effect of

Reinforced Clayey Soil with Nonwoven-geotextile
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ABSTRACT

Various kinds of reinforced soil methods have been developed by many researchers or companies
for their economic merits mainly. These methods have generally used sandy soils which have high
permeability as embanking or backfill material. That is because, if poor embanking materials,
especially like a clayey soil which has very low permeability, are used in a reinforced soil
embanking, and if excessive pore water pressure is produced by external factors, the friction
resistance between reinforcing members and soils decrease, as a result possible damage or collapse
of the body of a reinforced embankment. In fact, clayey scils can also be used as a embanking
materials with reinforcement which has high permeable capacity, and are expected to be able to
dissipate the excess pore water pressure effectively. In this study reinforcing effects have been
examined through a series of direct shear tests in which clayey scils are reinforced with nonwoven
geotextiles of which permeability is very high and tengile strength is relatively weaker than
geogrids which are usually used in reinforced soil wall. Even though such nonwoven geotextile are
used as reinforcement of high saturated clayey soils, the test results show the possibility that

nonwoven gecotextiles could be used as a reinforcement for reinforced soil walls effectively.
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¥ K EUAe gIH 5o
Clayey Seil Geotextile
Names of Nenwoven Woven
Consistency Grain size analysis
goods P 520 P 530 -
(%) 0.(%) Weight ﬁ
(% (% Pl |Dulmm) | Dy(mm} | Dy(mm) (/o) 200 300 171.3
Tensile ﬁ
32.83 23,39 9.44 0.0152 0.0297 0.0557 strength 60 90 127
(kg/in)
Compaction Cu=3.644, Co=04584 | S0 8E | o0 100 | 60100 13
e ) failure( %)
_ Coefficient of -
17()3’?"/;[:3) ®, =16.7% | Permeability. ki |3.157 % 10" coeff““‘?f_ °fl ax10, | axi10, X 10
. g (em/sec) permeability (a=1~9)|(a=1~9) 1.
{cm/sec)
USsCS CL Specific gravity. G, 2.62
2 AMHERM OE AEEA ¥ 22I1H S
Confining . Direction of Unit weight before| Degree of
Test| pressure |veinforcement oo o ing Water content o(%) shearing(g/cm®) Con?paction
o (kg/cm®) (No. of layer) P - - - A
Before shearing | After shearing |moist. 7.| dry, 7. (%)
| 0.7 None - 16.57 16.11 1961 | 1682 95.6
A 1.6 ” - 16.55 16.47 2,029 1.741 98.9
2.8 » 16,93 16.90 1.973 1.688 65,9
3.2 ” L - 13.50({ R} 13.42 1.920 1.691 96.1
0.7 P520 (1) 0 16.17 16.85 2.025 1.743 99.0
B, 1.6 ” 0 16.98 15.66 1.996 1.706 66.9
2.8 ” 0 15.57(R} 15.33 2.000 1.730 98.3
3.2 ” 0 17.17 15.83 2,074 1.770 100.6
0.7 P530 (1) 0 16.60 16.52 2.027 1.738 98.8
B, 1.6 ” 0 16.35 15.96 2.009 1.727 48,1
2.8 v 0 17.23 14.49 2,049 1.748 99.3
3.2 ” 0 | 1513(R) 14.43 2,029 1.762 100.1
0.7 0 16.73 15.85 2,080 1.782 161.3
B, 1.6 0 16.70 15.89 2.074 1.777 101.0
2.8 Woven{1) ] 17.21 15.67 2.071 1.767 100.4
3.2 0 16.78 15.99 2078 1.779 101.1 __j
2.8 P530 (1) 0 17.23 14.49 2,045 1.748 99.3
C ” P530 (2) o 15.25(R) 14,22 2.097 1.820 103.4
" P530 (3) 0 12.40(R) 12,60 2.038 1.797 102.1
P530 (1) ¢ 16.35 15.96 2.009 1.727 98.1
" 15 16.60 16.45 2.045 1.754 99.7
” 30 16,77 16.50 2.022 1.731 98.4
D 1.6 ” 45 16.24 16.01 2,072 1.783 101.3
” 60 15.88(R) 15.78 2,038 1.759 99.9
” 90 16.39 15.78 2,043 1.747 99,4
” 135 16.07 15.21 2.027 1.746 99,2
” 150 J 16.18 15.25 Lz.oss 1.770 1006 |
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25 Reinforced clayey scil with a P530

L1

0, =0.7kg/cm’

Sheer stress, * (kg/cm?)

7.5

Vertical displacement. Ah{mm)
Sheer stress, T (kg/cm?)

Horizontal displacement, D {mm)

2 7(b).
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Reinforced clayey soil with a woven geotextile

Vertical displacement, Ah{mm)

0 L 1 . A 1 Y _1_5
0 5 10 15 20 25 0
Harizontal displacement, D (mm)
8 7(c). RLMMES AlgBY

(& == Zbx) 127kg/in)
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) Confining Horizontal Vertical —{ghear strengtlr Increased Strength
Reinforce- pressure |displacement at| displacement at at failure shear strength ratio
ment e (kg/cm®) |failure D (mm} |failure Ah (mm)| t (kg/cm®) | At (kg/cm’) R
0.7 6.8 -0.3 0.718
1.6 12.4 -0.17 1.188
None 2.8 21.4 0.62 1567 - -
3.2 26.8 1.75 2.077(1.677)
0.7 7.6 -0.79 (.766 0,048 1.07
1.6 28.8 0.55 1.308 0.120 1.10
P 520
2.8 27.6 1.80 1.980(1.755) 0.413(0.188) 1.26(1.12)
3.2 30.0 1.28 2.168 0.091{0.491) 1.04(1.29)
0.7 21.2 -0.79 (.807 0.089 1.12
1.6 30.0 1.i8 1.503 0.315 1.27
P 530
2.8 30.0 2.08 1.919 0.352 1.22
L 3.2 30.0 2,02 2.172(2.068) 0.095(0.391) 1.051(1.233}
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Horizontal displacement. D {mm)}

23100 2R X ZHo)| w2 M2 ~He T

H 4, ELA HfR|ZHZo| WE HZAFHUZTAL AIBHAR[a,=2.8kg/cm’, P530]
No. of | spacing Horizontal -Vertical Shear strength Increased ( Stress Strength
reinfercing | ratio dlsplac?ment dxsplac?ment at failure shear strength ratio ratio
layer (e) at failure at failure r, (kg/cm?) AT, (kg/cm?) t/q, R
D {mm) Ah {mm) |
T |
1 0.50 30.0 2.08 1.919 0.352 0.685 12z
2 0.33 30.0 1.70 2.271(1.976) | 0.704(0.409} | 0.811(0.706) |1-45(1.261)
3 0.2 30.0 0.77 2557(2.074) | 0990(0507) | 0.913(0.741) | 1-63(1.32)
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Shear stress, r (kg/cm?)

1.8
L6l
14f
1.21
1.0
0.8 o =1.6keg/cm’
Reinforcement : P530{ 1layer)
===TUInreinforced
0.6 2ene={deg)
< PPV 15
4mmmr 30
0.4 8§ avismem 45
B 60
7 = G0
0.2 B oeeam 135
B ameua]150
0.0 AU U R T S
V] 5 10 15 20 25 30
Horizcontal displacement, D (mm)
J8 12, SR ufR|Erskl| DHE Sk |Ea gt

38 14(a) HEHREOA] SEAHEY

S 05
Lo & = 1.6kg/cm’
Q04 % Reinforcement ; P530(1layer)
_9: 0.3 P w=()=data point
pd O
g o2 \
w [
7] Q
g 0.1F \ unreinfforced clayey soil
w0 0.0~ O\
T L ~
7 01l G0
g 020 o L L.
— a 30 60 90 120 150 180
Reinforcing direciion. #{Deg}
o 30 50 90 120 150 180
1'5 — L M 1 L T | T v
1.4} . & =1.6kg/cm’
o - 8 Reinforcement ; P530( 1layer)
& 1.3‘-/ —@=—clata point
pr}
E 1.2 ™Y
5 1.1F \ unreinfforced glayey goil
Bp L N
c
g 10 N Vd
5 3
0.9F ._/-.-.\.
0.8

T8 13 24X uixgEo oE Mo 88 ZItH|

(Ar/e)

o8] W8 - 45° J‘é—)

a9 Wra(=0)
s

warel AR
=23

a-o' 72| WiF

a2 1a(b).

RAX F&2| HRSH L

MEMETEEE 73



0.6

0.4f

Ng F

5 ozk

Ei .
— ’
v I
<
]

<

B 5

0:13t

B measured values, AT,

menmto=t sin(26+ ¢ )

i e A=t (cosfsind + cos*ran ¢ dsin{28+ ¢ )
PR | e, i M 1 e, 1
=20 0 20 40 60 80 100
#(Deg)
T35 ¢ =269 W 10, Ac, I AIBZID 62y A

2R Hxjdbstof w2 w2 EN TAL AlH P e, =1.6kg/om? P530]
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vertical direction |displacement at| displacement at at failure shear strength ratio
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30.0 1.18 1.503 0.315 1.265
15 27.0 -0.05 1.584 0.356 1.333
30 50.0 0.76 L84S 0.457 L35
45 17.4 -0.12 1,407 0.219 1.184
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135 13.4 0.89 1.203(1.091) 0.014(-0.087} 1.012(0.918)
150 15.2 0.69 1.049 -0.140 0.682
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