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A 6, w, /% ,/% 1, 0.25~0.0750.075 ~0.005 <0.005
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Characteristics of Failure and Deformation of an Unsaturated Silty
Soil Experiencing Various Hydraulic Histories

MA Tiantian WEI Changfu WEI Houzhen TIAN Huihui

( State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics

Chinese Academy of Sciences Wuhan 430071 China)

Abstract: Capillary hysteresis is an intrinsic phenomenon of the unsaturated soil. At the same matric suction the
degree of saturation of a soil with hydraulic histories is different and the shear strength of the soil is also different.

By conducting direct shear tests on the silty soil samples with different hydraulic histories the result shows that if
the experimental data are represented by net stress the effective cohesion decreases with degree of saturation and
increases with matric suction whereas the internal friction angle remains constant. If the experimental data are ex—
pressed using the effective stress the shear strength curve can be normalized into a single line independent of sat-
uration and hydraulic history. Based on the modified Cam clay model a hardening function of yield stress is devel—
oped which treats the matric suction and saturated degree as internal variables. The proposed model is useful in

analyzing the effect of antecedent rainfall on the stability of unsaturated soil slopes.

Key words: capillary hysteresis; shear strength; effective stress; soil-water characteristic curve; coupling of seep—

age and strain



