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Level I
A Level Il reliability approach to rock slope stability

, Hyuck-Jin Park, , Jong-Min Kim

, Professor, School of Civil and Geoinformation
Engineering, Sejong University

JHL(SYNOPSIS): Uncertainty is inevitably involved in rock slope engineering since the rock
masses are formed by natural process and subsequently the geotechnical characteristics of
rock masses cannot be exactly obtained. Therefore the reliability analysis method has been
suggested to deal properly with uncertainty. The reliability analysis method can be divided
into level I, Il and Il on the basis of the approach for consideration of random variable and
probability density function of reliability function. The level Il approach, which is focused in
this study, assumes the probability density function of random variables as normal distribution
and evaluates the probability of failure with statistical moments such as mean and standard
deviation. This method has the advantage that can be used the problem which the Monte
Carlo simulation approach cannot be applied since the complete information on the random
variables are not available. In this study, the analysis results of level Il reliability approach
compared with the analysis results of level Il approach to verify the appropriateness of the
level Il approach. In addition, the results are compared with the results of the deterministic
analysis.
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Height of water table Factor of safety

0% 0.364

10% 0.35

20% 0.31

30% 0.23

40% 0.13

50% 0
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¥ 3. AF AWM Monte Carlo simulation®] 9] 5% 23}
Height of Set 2 Set 3

water table| Mean(FS) | STD(FS) P:(PEM) P{(M.C.) | Mean(FS) | STD(FS) P+PEM) P:(M.C.)
0% 1.19 0.138 0.085 0.165 0.365 0.042 1.0 0.875
10% 1.18 0.137 0.088 0.170 0.351 0.041 1.0 0.907
20% 1.17 0.136 0.102 0.175 0.306 0.036 1.0 0.946
30% 1.15 0.134 0.125 0.217 0.232 0.027 1.0 0.974
40% 1.13 0.131 0.168 0.265 0.128 0.015 1.0 0.991
50% 1.09 0.126 0.237 0.324 0 0 1.0 0.998
60% 1.05 0.122 0.351 0.398 1.0
70% 0.99 0.115 0.517 0.495
80% 0.94 0.109 0.724 0.639
90% 0.87 0.100 0.905 0.730
100% 0.79 0.092 0.988 0.856
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