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3D stability analysis of landslides based on strength reduction (II):
evaluation of reinforcing factor of safety
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(1.Key Laboratory of Rock and Soil Mechanics, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China;
2.China Communications 2nd Highway Survey Design and Research Institute, Wuhan 430052, China)

Abstract: Taking the No. 1 landslide at Hongjiadu Hydroelectric Project for example, a 3D stability analysis method is discussed for
landslides with known slip surface. Firstly simulation is made for its sliding directions and calculation is completed for its
three-dimensional factor of safety by a stress-based method, assuming the landslide is in critical state under natural conditions;
secondly a method is proposed for its 3D evaluation of reinforcing factor of safety, which is based on the strength reduction technique;
and finally measures are proposed for further optimizing the reinforcing design. Results show that sliding directions are nearly
perpendicular to the local contour lines; the major sliding direction changes drastically from NE15° in the rear to NS in the middle,
and finally to NE30° in the tongue, making it difficult to draw a longitudinal geological profile, which can represent the major
sliding directions. The stress-based method can neither fully utilize the anti-sliding potentials of the slide, nor represent its overall
sliding directions, leading to over-estimation of its factor of safety. The proposed method, having the merits of finite element method,
etc., can overcome the above drawbacks and rationally evaluate its reinforcing factor of safety.
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Fig.1 Sliding directions of the {andslide
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Fig.2 Statistics of sliding directions
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Fig.4 Development of plastic zones in the slip surface (the shaded elements are in elastic state)
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Fig.5 Distribution of anti-sliding zones (¢ =15 kPa, ¢ =40°)
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