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Study on reliability of slope under the random earthquake effect

LI Yuanxiong
(Engineering Faculty, China University of Geosciences, Wuhan 430074, China)

Abstract: By combining Monte Carlo simulation with residual thrust and Sarma method, the reliability of slope
under the random earthquake effect was studied. In the case of a slope in Three Gorges Reservior area, calculation
results show that the safety factor with the random earthquake has close relation with the seismic acceleration; ver-
tical seismic acceleration has less effect on the stability of slope when it is less than two thirds of that of horizontal
seismic acceleration, and has notable effect when it is more than that of the horizontal seismic acceleration. It is
clear that the influence of the earthquake is notable.
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Fig. 1 Geological profile of slopes
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Table 1 Strength parameters of the slopes Table 2  Stability of slope under different horizontal seis-
mic accelerations
/kN-m ClkPa QI
20.0 24.0 18.0 Ac Sarma Sarma
21.0 31.0 23.0 0.05g 0.1422 01376  1.080 1.091
21.5 27.0 18.0 0.10g 05302 05276  -0.076 -0.069
22.0 19.0 14.0 0.15g 0.856 2 0.8638  -1.063 -1.098
22.0 17.0 14.0 0.20g 0.978 2 0.9810 -2.018 —-2.075
0.25¢g 0.998 6 0.999 2 -2.990 -3.170
2.1 0.30g 0.999 8 0.9998  —-3.600 -3.600
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Fig. 6 Stability factor of slope under different

Fig. 3 Curve of slope reliability index and the horizontal . S .
vertical seismic accelerations
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Fig. 4 Stability factor of slope under different horizontal
seismic accelerations
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Table 3 Stability of slope under different vertical
seismic accelerations
1) Sarma Sarma 2/3
0 0.5324 0.537 6 -0.081 -0.094
10 0.548 4 0.543 6 -0.122 -0.110
20 0.563 4 0.555 8 -0.160 —-0.140
30 0.573 4 0.555 8 -0.185 -0.140
40 0.5750 0.569 2 -0.189 -0.174
50 0.582 8 0.587 6 -0.209 -0.221 o
S % 3k
60 0.624 4 0.606 0 -0.317 -0.269
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