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Analysis of the shear strength of granite residual soil
and slope stability under wetting-drying cycles

YU Jiajing' , CHEN Dongxia'** , WANG Hui*,ZHANG Bo'
(1. School of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, China;2. Xiamen Engineering
Technology Center for Intelligent Maintenance of Infrastructure, Xiamen 361005, China;3. Administrative

Committee of Dujiangyan Economic Development Zone, Dujiangyan 611830, China)

Abstract: In order to study the shear strength parameters and characteristics of granite residual soil and stability of slope under
wetting-drying cycles, wetting-drying cycles were simulated on the whole granite residual soil slope,instead of the conventional unit
test method. After each cycle, direct shear tests on the soil samples fetched from the slope surface were performed. On this basis,
wetting-drying cycles were simulated on an actual slope by the finite element software ABAQUS to analyze the stress,strain, stability
and plastic deformation of granite residual soil slope under wetting-drying cycles. The last simulation results were analyzed before
each cycle simulation and the strength of soils which had large plastic strain was reduced properly. The results showed that the shear
strength of granite residual soil decreases with the increase of the number and amplitude of wetting-drying cycles, in which the
cohesion decreases obviously and the friction angle changes relatively little. The shear strength is about to stable after third to fifth
times of cycles. The cohesion formula and shear strength formula of granite residual soil under wetting-drying cycles are obtained
based on the data analysis. Wetting-drying cycles lead to the decrease of slope stability and safety factor,and the decline is the largest
after the first cycle.

Keywords: wetting-drying cycles;granite residual soil;strength parameters;slope stability;safety factor
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