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Table 1 Failure probabilities of slope based on lognomal distribution
(SF)
Fo
0. 02 0. 05 0. 08 0. 10 0.15 0. 20 0. 25 0. 30 0. 40 0. 50 0. 60 0. 80
1. 05 0.0075 0.1711 0.2834 0.3300 0.4013 0.4404 0.4721 0.4920 0.5239 0.5517 0.5753 0.6103
1. 10 0.0000 0.0300 0.1251 0.1814 0.2877 0.3520 0.3974 0.4286 0.4901 0.5120 0.5438 0.5832
1. 15 0.0000 0.0028 0.0436 0.0885 0.1949 0.2709 0.3300 0.3707 0.4325 0.476 1 0.5120 0.5596
1. 20 0.0000 0.0000 0.0126 0.0375 0.1251 0.2061 0.2676 0.3192 0.3897 0.4404 0.4801 0.5359
1. 25 0.0000 0.0000 0.0030 0.0143 0.0778 0.1515 0.2127 0.2709 0.3483 0.4052 0.4483 0.5120
1. 30 0.0000 0.0000 0.0000 0.0049 0.0465 0.1093 0.1736 0.2266 0.3121 0.3745 0.4207 0.4910
1. 35 0.0000 0.0000 0.0000 0.0014 0.0262 0.0778 0.1357 0.1245 0.2776 0.3446 0.3974 0.4681
1. 40 0.0000 0.0000 0.0000 0.0000 0.0146 0.0548 0.1075 0.1587 0.2483 0.3192 0.3707 0.4483
1. 50 0.0000 0.0000 0.0000 0.0000 0.0041 0.0256 0.0643 0.1093 0.1949 0.2676 0.3264 0.4129
1. 60 0.0000 0.0000 0.0000 0.0000 0.0001 0.0116 0.0364 0.0735 0.1515 0.2236 0.2843 0.3446
1. 70 0.0000 0.0000 0.0000 0.0000 0.0000 0.0049 0.0212 0.0475 0.1190 0.186 7 0.2483 0.3446
1. 80 0.0000 0.0000 0.0000 0.0000 0.0000 0.0021 0.0119 0.0314 00918 01562 0.2177 0.3156
1. 90 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0066 0.0207 0.0708 0.1314 0.1894 0.2877
2.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0036 0.0136 0.0537 0.1093 0.1660 0.2643
2.5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0015 00143 00446 0.0838 0.1711
3.0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0039 0.0183 0.0446 0.1131
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Table 2 Most likely saf ety factor and critical f ailure probabilities
F, 1. 05 1. 10 1. 1. 20 1. 25 1. 30 1. 35
0. 000 0 0.045 4 0. 087 0 0. 1250 0. 160 0 0.192 3 0.2222
Fo 1. 40 1. 50 1. 1. 70 1. 80 1. 90 2. 00
0. 2500 0. 300 0 0.343 8 0.3824 0.416 7 0. 447 4 0.475 0
XH]HX 1’]'+ 30 2
: Xmin H- 30 5 s
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¥ o
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Xmax_ Xmin
: 0 TS (16)
1.05 1.2 1.35 1.5 1,65 1.8 1.95 2.1 ,
BKAIRER &R (16)
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Study on Dual Index System of Slope Stability Based
on Lognormal Distribution

LU O Wengiang', GONG Jue’, WANG Liangging’, FANG Yun’
(1. School of Mathematics and Physics, China Uniwersity of Geosciences, Wuhan 430074, China;
2. Library, China University of Geosciences, Wuhan 430074 , China;
3. Engineering Faculiy, China University of Geosciences, Wuhan 430074, China)

Abstract: Safety factor cannot consider uncertainty of parameters and models in slope system, reliability theory
lacks abundant experience, therefore it is necessity to build dual index system of slope stability coupling safety
factor and reliability theory. Suppose that safety factors obey lognormal distribution, we took a series of most
likely safety factors (mean safety factors) and variation coefficient of safety factor, and computed failure proba
bilities of slope Pf in different most likely safety factors and variation coefficient of safety factor. Hence, we may
measure slope stability using safety factor and reliability (R= 1- Pf) together. In this way, we may obtain a
series most likely safety factors and failure probabilities (or reliability) . We multiply most likely safety factors
by corresponding reliability and reduce most likely safety factors, and obtain reliability safety factor of slope. Ae
cording to limit state of reduced safety factor, we can compute critical failure probability and variation coefficient
corressponding different most likely safety factors. According to different most likely safety factors and their
failure probabilities, we made a divisional chart of slope stability and set up dual index system of slope stability
combing safety factor and reliability. We also provided a research example and ex pounded estimation of variance

with T hree-Sigma Rule in little sample size.

Key words: slope stability; most likely safety factor; lognormal distribution; reliability; dual index system
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