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Comparison of shear strength between saturated and unsaturated sandy silt
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Abstract: Comparisons of shear strength between the saturated and unsaturated sandy silt were shown based on the measured
shear strength using a modified direct shear device, and shear strength was predicted using the saturated soil properties and
soil-water characteristic curve (SWCC) for the sandy silt. It was illustrated that the saturated shear strength was less than the
unsaturated shear strength, and the unsaturated shear strength increased with increasing matric suction. It was shown by this

study that properties of the saturated-unsaturated fine-grained soils were affected by physical conditions and the stress condition

in the field.
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Table 1 Index properties for a soil sample
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ik GBI 145—90 4y (i 4rdebpifkds USCS b6 [6 143 448 A4 (Unified Soil Classification System), ASTM D-2487.
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Fig. 1 Soil-water characteristic curves of soil
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Fig. 2 Variation of shear strength 7, with net normal stress o~
under same matric suctions i for saturated soil
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Table 2 Shear strength parameters of saturated soil
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4% /kPa /kPa /kPa  /kPa  AkPa "7 e
1 12.3 0 16.17 16.17 6.7
2 24.6 0 2414 24.14 6.7 074  36.60
3 49,2 0 43.89  43.89 6.7
4 98.4 0 79.6 79.6 6.7
F Van Genuchten J7 F 30l &, #fsz th 4 - AKERAE

4k SWCC HIFHESH. FR ARG KA 6, 0.015,
HIERN ) o' 251 0 IR AR S K i 0,08 0.44, 1 IE
W) o' KT 0 RHAEAAR 5K 6,0 0.40.

3 FEIBFRR LRI RE
3.1 RIERIEEF LI EIsRE

K H ) — AN 2 R (9] 9 B9 1) 3 % (0.0096
mm/min), 1E 4 FIAFEREIERN T (123, 24.6. 49.2
F198.4 kPa) R, il 4 FASHEIW S (11, 22,
28 i1 35 kPa) MEATARMIFIHTEY 5 B k. 2 3 Ak
UAIUE | SURIIR s A DD S I I | I 3 I SR N ]
FOE N A N AR AN L BB g W K06 R i 2k .

P00 =11 kPa

| = ¥=22kPa r
10T o pi2g kPa e
- ¥ =35 kPa l’/
= sof f”/
-+ o
= 60 -~
= ,\ra’;%
N xz T=12.835+0.7666107 1R=0.99897

— —112=21.987+0.743370; 1=0.99961
20t —-—T13=24.195+0.751280% 1¢=0.09998
e T=20.4764+0.761556; §=0.99962

1 1 1

0 I L
20 40 60 BD 100
o’/ kPa

B 3 R L nEE o 5SFIENN o HILML

Fig. 3 Variation of shear strength z; with net normal stress o

under different matric suctions i for unsaturated soil
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Fig. 4 Variation of measared shear strength 7; with matric suctions
y under different net normal stresses ¢~ for saturated-
unsaturated soil
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Table 3 Shear strength parameters of unsaturated soil from tests
ikgedn'y o  /kPa  w/kPa 7 /kPa Ta/kPa r,/kPa c/kPa tang @ /(") tang’ /)
12.3 11 22.76 16.17 6.58 6.70 0.77 37.59 0.60 30.89
: 12.3 22 32.08 16.17 15.90 6.70 0.77 37.59 0.72 35.86
12.3 28 33.50 16.17 17.33 6.70 0.77 37.59 0.62 31.75
12.3 35 38.56 16.17 22.38 6.70 0.77 37.59 0.64 32.60
24.6 11 30.95 24.14 6.81 6.70 0.71 35.33 0.62 31.75
) 24.6 22 39.52 24.14 15.38 6.70 0.71 35.33 0.70 34.96
24.6 28 42.58 24.14 18.44 6.70 0.71 35.33 0.66 33.37
24.6 35 47.75 24.14 23.60 6.70 0.71 35.33 0.67 34.00
49.2 11 50.8 43.89 6.91 6.70 0.76 37.09 0.63 32.14
3 49.2 22 58.03 43.89 14.14 6.70 0.76 37.09 0.64 32.73
49.2 28 64.19 43.89 20.30 6.70 0.76 37.09 0.73 35.94
49.2 35 68.13 43.89 24.24 6.70 0.76 37.09 0.69 34.71
4 98.4 22 95.47 79.60 15.87 6.70 0.74 36.53 0.72 35.80
98.4 35 103.97 79.60 24.37 6.70 0.74 36.53 0.70 34.85
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Fig. 5 Comparison between measured and predicted variation of shear strength 7,, due to matric suction y with different normal stresses
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Fig. 6 Comparison between measured and predicted variation of

shear strength 7,, due to matric suction
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