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Numerical Analysis of the Deformation and Failure of a Fissured Expansive
Soil Slope Centrifuge Model During Rainfall

YANG Wengi', ZHOU Cheng'*, WANG Lin®, TAN Changming*
(1. State Key Laboratory of Hydraulics and Mountain River Engineering of Sichuan University , Chengdu , Sichuan 610065, China ;
2. Key Laboratory of Failure Mechanism and Safety Conirol Techniques of Earth-rock Dam of the Ministry of Water Resources, Nanjing,
Jiangsu 210024, China; 3. Shanghai Pudong New Area Investment Consulting Company , Shanghai 200125, China;
4. Sichuan Provincial Transport Department Highway Planning , Survey, Design and Research Institute, Chengdu, Sichuan 610041, China)

Abstract: In order to analyze the characteristics of deformation and sliding failure of expansive soil slopes under rainfall,
the centrifugal model test of the fissured expansive soil slope under rainfall was compared and analyzed. The effect of the
swelling force is simulated by amplifying the lateral water pressure of the magnified fissure. Based on this method, the
change regulation of the safety factors is studied under different position and depth of the fissures, values of the expansion
force, and rainfall duration and intensity. The results showed that the damage of the expansive soil slope started from the
slope foot, and gradually developed upward with the increase of rainfall duration, eventually showing expansion at the foot
of the slope and collapse at the top of the slope. At the same time, the expansive forces cannot be neglected in analysis
of expansive soil slope stability, otherwise the stability of expansive soil slope will be overestimated. The safety factor of
expansive soil slope is influenced by rainfall intensity and rainfall duration. And the expansive soil slope with fissure in
the middle of slope is more dangerous than the expansive soil slope with fissure on the top.

Keywords: fissures; expansive soil slope; centrifuge model test; deformation characteristics; sliding failure
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