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ABSTRACT

In this paper, shear strength characteristics of an unsaturated soil were compared using triaxial compression tests(CD) and
modified direct shear tests and thus feasibility of the newly modified direct shear testing apparatus was confirmed. The shear
strength tests of unsaturated state with a soil sample, obtained from a slope where debris flow occurred at Yangpyeong in
Kyeunggi province during 2010, were performed. Both tests showed a linear relationship of matric suction with the shear
strength under low level of matric suction. The apparent cohesion of the unsaturated soil was also increased linearly with
increase of matric suction. As results of comparing two different testing apparatus, estimated values of shear strength parameters
of unsaturated soil(¢, ¢") were slightly larger in the modified direct shear tests due to constraint effect of shear box.
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Fig. 1. Extended Mohr—Coulomb failure envelope for unsaturated
soils (Fredlund and Rahardjo, 1993)
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Table 1. Physical properties of the soil sample
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Table 2. Summary of stress conditions during triaxial tests

sample 0, (kPa) v, —u, (kPa) u, (kPa) 7, (kPa) (o mu) ) g
100 0 100 162
Saturated Soil 200 0 200 321
300 0 300 480
120 20 20 100 167
Unsaturated Solil 150 50 50 100 174
200 100 100 100 184
Loading ram
Air supply M
Vent hole
o & (1 & 9 ’

Gap adj bolt

Upper shear box

Lower shear box

EFzIr
Shear pressurized piston

Reaction piston

High air entry disk(1bar) Ball bearing

Fig. 5. Modified direct shear testing apparatus for unsaturated soils
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Table 3. Summary of stress conditions during direct shear tests

sample —u, (kPa) u,—u, (kPa) u, (kPa) 7 (kPa)
50 0 0 20
Saturated Soil 100 0 0 67
150 0 0 87
100 8 8 64
Unsaturated Soil 100 32 32 69
100 64 64 82
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