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Shear Strength Test of Hefei Expansive Soil under Low Stress Conditions with Controlled Suction
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Abstract: Topsoil slide and instability of expansive soil slopes may occur under variable saturation conditions.
In order to study the strength characteristics of unsaturated expansive soil under low stress conditions, several
different matrix suction and stress conditions were set by unsaturated triaxial apparatus. The triaxial shear test
of Hefei expansive soil was carried out, and the test data were analyzed. The test results show that when the net
confining stress on the expansive soil continues to weaken, the stress-strain curve transitions from strain
hardening to strain softening. The strength of unsaturated expansive soil increases with increasing matrix
suction. The shear strength of shallow expansive soil shows a significant reduction with non-linear
characteristics. The cohesion of unsaturated expansive soils has a significant effect on the shear strength. The
cohesion decreases significantly under low stress conditions, and the internal friction angle increases
significantly. The net confining stress significantly affects the strength of the soil at the low stress level, but
matrix suction has a weak effect on the strength of the soil at the low stress level.
Keywords: Hefei expansive soil; shear strength; unsaturated triaxial test; low stress conditions; matrix

suction; non-linear
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Table 1 Basic physical property indexes of soil samples
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Table 2 Triaxial test shear scheme
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Figure 1 Stress—strain relationship of soil samples under different stress levels
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Figure 2 Stress-net confining stress curve at damage point

of soil sample under different suction conditions
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Figure 3 Shear strength envelope of soil sample before

correction under different suction conditions
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Table 3 Shear strength indexes of soil sample before

and after correction
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Figure 4 Relationship between equivalent cohesion and

suction of soil sample at different stress levels
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Table 4 Function relationship between equivalent

cohesion and suction at different stress levels
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Figure 5 Relationship between effective internal friction

angle and suction of soil sample at different stress levels
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Table 5 Function relationship between effective internal

friction angle and suction at different stress levels
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Table 6 Expressions of shear strength of Hefei expansive

soil under different stress conditions
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