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Fuzzy random reliability analysis of slope based on fuzzy point estimate method
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Abstract: The fuzzy point estimate method of slope engineering reliability evaluation is presented based on the statistical moment
point estimate method and fuzzy random theory. The slope stability limit state equation is transformed from fuzzy random set to
normal random set, then the point estimation method is used to solve the slope reliability indexes. In view of the approximate
distribution types for physico-mechanical parameters of rock mass, the normal fuzzy number, which is different from the normal
number is used to do fuzzy random variable. By doing this, the physico-mechanical parameters are closer to its real distribution types.
The fuzziness of various mechanical parameters is considered. The calculation results can reflect the true working condition of slope.
A case study shows that the method has a higher calculation efficiency and reliable calculation results, and it is convenient in use; it
also avoids the shortcomings of traditional methods. The method has great potential for slope reliability analysis of complex slope or
functions for implicit expression; it provides a new way to slope reliability analysis and has a broad prospect of application.
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Table 1 Gravel soil parameters of slope

¥ WA+
c/kPa 0/(°) /(kN/m3)
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Fig.3 Slope stability calculation result
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Table 2 Mechanical parameters under different values of /;

AiKF PP
c Cs [ O+
0.1 17.053 28.546 12.742 19.857
0.2 17.563 28.036 13.058 19.541
0.3 18.048 27.552 13.358 19.242
0.4 18.518 27.081 13.649 18.950
0.5 18.988 26.613 13.940 18.660
0.6 19.466 26.133 14.236 18.363
0.7 19.973 25.626 14.550 18.049
0.8 20.537 25.063 14.899 17.701
0.9 21.229 24.370 15.327 17.272
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Table 3 Results for different values of 4,

AR Z Z. Z.. Zs Fisi B
0.1 09532 1.4041 1.0439 1.5320 12333 0.9672
0.2 09785 1.3943 1.0617 1.5062 12352 1.0658
0.3 1.0024 1.3827 1.0767 14808 12357 1.1732
0.4 1.0250 1.3731 1.0934 14565 12370 1.3033
0.5 1.0481 1.3629 1.1091 14323  1.2381 1.4624
0.6 1.0716 1.3519 1.1251 1.4077 1.2391 1.6677
0.7 1.0953  1.3328 1.1421 1.3817 1.2380 1.9562
0.8 1.1251  1.3159 1.1612 13530 12388 2.4521
0.9 1.1596 1.2927 1.1846 13178 12387 3.5232
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Table 4 Comparison of reliability results obtained
by different methods

VHEIH Fuzzy-PEM TEORI A 3 PEM
REREE R 1.696 6 1.702 8 1.7290
[y R 0.044 9 0.044 3 0.0419
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Table 5 Analysis results according to different values of £

KA E (F) o (Fy) B Pi/%

0.50 1.2256 0.118 3 1.907 0 0.028 3
0.75 1.228 1 0.129 2 1.765 5 0.038 7
1.00 1.2293 0.1342 1.708 6 0.043 8
1.25 1.230 4 0.136 1 1.692 9 0.045 2
1.50 1.2380 0.1403 1.696 4 0.0449
1.75 1.244 1 0.156 2 1.5627 0.059 1
2.00 1.248 6 0.197 1 1.2613 0.103 6
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Table 6 Effect of correlation on reliability results

K18 Pe, o L Pi/%
1.5 0.1 1.693 1 0.0452
1.5 0.2 1.6927 0.045 3
1.5 0.5 1.689 3 0.045 6
1.5 -0.1 1.698 7 0.044 7
1.5 -0.2 1.701 8 0.044 4
1.5 -0.5 1.707 5 0.043 9
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