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Time history analysis method of slope seismic stability

LIU Han-long, FEI Kang, GAO Yu-feng

( Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China )

Abstract: The minimum slope stability safety factor occurs at one moment during the process of earthquake, it is unsuitable to
evaluate the anti-slide stability of the slope under seismic load using this value. In this paper the minimum mean safety factor is
presented as the evaluating index. The 0.65 times of the maximum amplitude of vibration of the safety factor is taken as the mean
amplitude of vibration to evaluate the change of the safety factor with the ground motion time history. The anti-slide stability of a
rockfill dam is evaluated by using the minimum mean safety factor. The result is compared with the one of the quasi-static method.
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Fig.1 Sketch of the sliding surface
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Table2 Dynamic parameters of dam material vs shear strains

8RR Hi% HifH (k&) it 2] itk %2 R Lo
G/ G A G/ Gogx A G/ Guas A G/ Goux A G/ Guax A G/ Guax A
10¢ 1.00 0.010 1.00 0.001 1.00 0.010 1.00 0.001 1.00 0.001 1.00 0.010
5x10® 0.98 0.010 0.99 0.003 0.98 0.010 0.99 0.003 0.99 0.003 0.98 0.010
10 0.92 0.016 0.98 0.007 0.92 0.016 0.98 0.007 0.98 0.007 0.92 0.016
5x10°% 0.56 0.032 0.90 0.030 0.56 0.032 0.90 0.030 0.90 0.030 0.56 0.032
10° 0.44 0.054 0.82 0.055 0.44 0.054 0.82 0.055 0.82 0.055 0.44 0.054
5x10™ 0.28 0.096 0.705 0.075 0.28 0.096 0.705 0.075 0.705 0.075 0.28 0.096
10? 022 0.154 0.538 0.123 0.22 0.154 0.538 0.123 0.538 0.123 0.22 0.154
5x10° 0.16 0.192 0.188 0.210 0.16 0.192 0.188 0.210 0.188 0.210 0.16 0.192
10? 0.10 0.246 0.105 0.228 0.10 0.246 0.105 0.228 0.105 0.228 0.10 0.246

5x10® 0.13 0.228 0.085 0.23 0.13 0.228 0.085 0.23 0.085 0.23 0.06 0.325
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Table3 Maximum shear modulus parameters of materials
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Fig.5 Time history of safely factors of upperstream and
downstream dam slopes under various working conditions
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Table.d Computation results of safety factors
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Table 1 The mechanical indexes of soil layers
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Table 2 The contrast between different methods
of calculation
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