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Centrifuge modeling of rainfall-induced defor mation of slopes with weak layers

WANG Rui, ZHANG Ga, ZHANG Jian-min
(State Key Laboratory of Hydroscience and Engineering, Tsnghua University, Beijing 100084, China)

Abstract: Centrifugal model tests are conducted to investigate the behaviors of cohesive soil slopes with weak layers under
rainfall condition. This study mainly focuses on the soil suction change and deformation process of the slopes. The centrifugal
model tests show that failure occurs in the soil dope with a horizontal weak layer, with the dip surface passing through the
weak layer. The anaysis of displacement and strain of the slope shows that the deformation process of cohesive soil dopeswith
weak layers under rainfall consists of three stages: uniform stage, didocation stage and failure stage. During the precipitation
process, the pattern of rainfall infiltration can be determined through the strain development of specific pointsin the dope. The
existence of the weak layer, which exhibits significant softening due to saturation and high permesbility, causes change in the
infiltration distribution and deformation and increases the instability of the slope.
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Fig. 2 Schematic diagram of test model
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Fig. 5 Strain curve in comparison with tension curve at test points
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