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Slope dynamic stability analysis method based on tension-shear failure

PENG Xuefeng' , ZHU Yalin'>, MA Chi', TAN Kun'

(1. College of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China;
2. Anhui Key Laboratory of Civil Engineering Structures and Materials, Hefei 230009, China)

Abstract; To quantify the stability of slope under earthquake action, the vector sum method was optimized and its
dynamic safety factor was calculated. Based on the failure mode of slope under earthquake action, which is the
combination of the slope top crack and the slope foot shear crack, the safety factor formula of the vector sum method
under pull-shear failure was derived, the slope safety factor and the potential sliding surface curve were obtained by
self-programming, and the method was verified by a case study. For a rocky slope with weathered layer, dynamic
stability analysis was carried out by using old and new vector sum methods. Results show that the potential sliding
surface of the slope would move towards the interior of the slope with the duration of the earthquake. The safety
factors obtained by the two methods were consistent, but the decline trend angle of the tension-shear failure mode
was larger. In the tension-shear failure mode, the safety factor of the slope decreased, and the comprehensive safety
factor of the slope was reduced by 3% , indicating that the original method overestimated the stability of the slope.
The optimized vector sum method could reflect the stability of slope more realistically during earthquake and provide
more accurate theoretical guidance for seismic design.
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Fig.1 Stress analysis along the potential sliding surface
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Fig.2 Stress analysis of slope anti-sliding ability
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Fig.3 Schematic of sliding surface search method
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Fig.4 Slope stability analysis process
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Fig.7 Two-dimensional calculation model of slope
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Fig. 11  Fitting curves of tension-shear failure
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Tab.6 Results of overall dynamic safety factor of slope
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