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New safety factor of slopes in unsaturated soils by considering the intermediate principal stress effect//ZHANG
Changguang, LI Yan, ZHU Qian( School of Civil Engineering, Chang’ an University, Xi’an 710061, China)

Abstract: Based on the unified solution of shear strength for unsaturated soils in the plane strain condition, this study
analyzed the influence of both unsaturated characteristics and intermediate principal stress to soil strength. Additionally, we
derived a new serialized safety factor of slopes about unsaturated soils based on the Swedish simple slice method. The
effects of intermediate principal stress and matric suction were investigated and discussed. The results showed that the
influence of intermediate principal stress and matric suction to safety factor of slopes in unsaturated soils is significant, and
safety factor increases obviously with increase of the intermediate principal stress effect and matric suction. The results also
revealed that the effect of strength theory on slope stability is remarkable. Consequently, attentions should be given to
choose a rational failure criterion and strengthen the monitoring and stability control of matric suction. These results
obtained in this study could provide theoretical guidance for optimized design and construction for slope support.
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