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Analysis of slope stability considering uncertainty of the
computation parameters

ZHAO Zhi-feng, XU Wei-ya
(Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China )

Abstract: Due to many uncertainties in the geotechnical mass, the appreciation of the slope stability is very difficult. On the basis of
the conclusion that the uncertainty of the computation parameters is the main factor which influences the reliability of the stability
analysis, the fuzzy set theory is used to consider the uncertainty of the computation parameters; and the constitution method of the
fuzzy parameters and the idea for analyzing the uncertainty are put forward. By this way, the cut intervals of the safety factor under
different membership degrees can be easily calculated according to the corresponding cut intervals of parameters; and the reliability
index of the slope stability and the recommended single safety factor can be got. Different examples are studied; and it is shown that
this method can fully consider the uncertainty of the computation parameters; and the obtained safety factor is more reasonable and
reliable.
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Fig.2 Sketch of the homogeneous soil slope (unit: m)
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Table 1 Computation result of different values of 1 — level
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Fig.4 Sketch of heterogeneous slope (unit: m)
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Table2 Computation parameters of heterogeneous slope
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0.70 291 309 1909 2001  1.021  1.081
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Table3 Computation result of heterogeneous slope
2, 7K1 2 < o o cy; ¢ ?, ?;, d; df F I
0.10 17.84 22.16 21.80 27.20 2249 29.51 16.18 19.42 9.3 14.7 1.156 1.453
0.20 18.08 21.92 22.10 26.90 22.88 29.12 16.36 19.24 9.6 144 1.173 1.445
0.30 18.32 21.68 22.40 26.60 23.27 28.73 16.54 19.06 9.9 14.1 1.188 1.432
0.40 18.56 21.44 22.70 26.30 23.66 28.34 16.72 18.88 10.2 13.8 1.206 1.423
0.50 18.80 21.20 23.00 26.00 24.05 2795 16.90 18.70 10.5 13.5 1.225 1.414
0.60 19.04 20.96 23.30 25.70 2444 27.56 17.08 18.52 10.8 13.2 1.241 1.397
0.70 19.28 20.72 23.60 2540 24.83 27.17 17.26 18.34 11.1 129 1.262 1.383
0.80 19.52 2048 23.90 25.10 2522 26.78 17.44 18.16 114 12.6 1.274 1.363
0.90 19.76 20.24 24.20 24.80 25.61 26.39 17.62 17.98 11.7 123 1.296 1.341
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Fig.5 Membership function of safe factor
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