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Characteristics of Shear Strength for an Unsaturated
Soil with the Matric Suction
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ABSTRACT

In order to analyse the strength problems for an unsaturated soil, it is required to examine closely
the characteristics of the parameters of shear strength which was changed with the metric suction and
void ratio. To this ends, a triaxial compression test was conducted on the three samples-granular soil,
cohesive soil and silty soil. The specimen was made by pressing the static pressure on the mold filled
soil and was controled the void ratio with the different compaction ratio. And the test was performed
by using the modified apparatus of the triaxial compression tester. The range of matric suction was
0-90 kPa.

The measured results for the deviator stress and parameters of shear strength were analysed with
the void ratio and the compaction ratio, and they were examined closely the characteristics of the

strength for an unsaturated soil.
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Table 1. The physical and mechanical properties of samples.
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Atterberg Limits

Compaction test

Grain size distrbution

Specific
S Gravity (L%L) (1;01) Z/‘:z% 0(1(\%0 Nod Nold Nod0 No200 0005 —
soil A 2679 520 169 156 230 100 100 999 960 428 MH
soil B 2621 350 120 177 168 988 943 768 534 286 CL
soil C 2632 474 15 155 239 999 955 784 520 204 ML
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Table 2. Initial condition of samples.
Samples Compaction ratio Veid atic Ydma; Water contents(%) With matric suction
(%) m)  01kpa 10kPa 50 kPa 400 kPa 800 kPa
100 0.720 1.558 26.79 25.45 17.76 12.38 11.47
Soil A 90 0911 1.402 34.25 32.55 21.11 12.77 11.36
80 1.149 1.246 43.50 41.77 25.06 13.30 11.56
70 1.456 1.091 54.51 52.86 29.45 13.76 11.68
100 0.485 1.765 18.68 16.07 12.22 9.49 8.93
) 90 0.650 1.589 25.16 23.31 15.52 10.83 9.99
Soil B 80 0.856 1.649 30.84 30.22 17.95 10.61 10.20
70 1.121 1.236 43.17 41.72 23.34 11.08 10.49
100 0.698 1.550 26.74 25.26 14.53 9.62 8.81
) 90 0.887 1.395 33.59 31.57 17.41 10.07 8.99
Soil € 80 1.123 1.240 42.10 40.85 20.67 10.39 9.03
70 1.426 1.085 54.08 52.74 24.41 10.54 8.96
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Figure 2. Stress-strain curves for soil A.
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Figure 3. Stress-strain curves for soil B.
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Figure 4. Stress-strain
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curves for soil C.
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Figure 5. Compressive stress for soil A. Figure 6. Compressive stress for soil B.
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Figure 9. Cohesion for soil B. Figure 10. Cohesion for soil C.
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Table 3. Shear strength parameters for samples used.
Shear strength Soil A Soil B Soil C
parameters 100% 90% 80% 70% 100% 90% 80% 70% 100% 90% 80% 70%
y’ (deg) 21 21 21 21 22 22 22 22 25 25 25 25
y’ (deg) 25 2.0 1.5 1.2 35 30 25 20 50 4.5 4.0 35
¢’ (kPa) 750 60.0 450 300 595 456 272 100 497 344 200 50
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Figure 11. Friction angle of saturated soil. Figure 12. Suction angle with compaction.
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Figure 13. Cohesion with compaction ratio.
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