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Reduced safety factor evaluation system for soil slopes

LI Wei, KANG Hai-gui
(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Based on the accurate calculation formulae of safety factor, the minimum reliability index (f,;,) and the minimum
safety factor (Fypu,) (with the reliability index Sy, of simple soil slopes are searched directly. The difference between the
safety factor method and the reliability index method, and the relationship between S, and S, are investigated. The results
reveal that the traditional slices method (GLE method) is conservative, and it may give an unrealistic evaluation, especially for
the circle arch surface failure with resisting soil part. Considering the probability distribution type and variable characters of
strength parameters, the safety factor (F,) and failure probability of each slip surface are calculated by use of Monte-Carlo
method. And the reduced safety factor is given by Fi'=F,(1-P). A slope stability evaluation system is founded using the
minimum reduced safety factor Fg=min(Fg’). Several typical examples are studied. The results show that the evaluation
system is in good agreement with the dual index system by others.

Key words: soil slope; reduced safety factor; reliability index; probability of failure; method of optimization
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Fig. 3 Slip surface for Example 1
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Table 2 Calculated results for Example 2
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Table 3 Calculated results for Example 3
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Fig. 5 Slip surface for Example 3
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