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RELIABILITY APPROACH TO THE
ANALYSIS OF SLOPE STABILITY

LIN Li-xiang
(Institute of Mountain Hazards and Environment, Chinese Academy of Sciences
& Ministry of Water Conservancy, Chengdu 610041

Abstract The stability analysis of slopes are commonly conducted by using factor of safety
(Fos) methods. However, The Fos is far from a satisfactory risk measure. This paper pre-
sents an alternative approach using analytic techniques of reliability basing on probabilistic
methods. The study focus is on the determination of Hasofer-Lind reliability index (H-L )
which actually reflects the risk degree of slopes. And the H-L B can be geometrically ex-
plained as a distance from the mean value of random variables to the limit failure surface in o-
riginal space X (x1, x2, ..., xn). Based on this definition, a H-L. B solution is progressively
worked out in formulations of M ahalanobis distance for multivariate slope problems. The
model is presented as follows:
. xi— W Top—1
Pa=mipl 577 R

1

xi— i ) 2
G;
It successfully displays the designed value of H-L [ and could be respectively practiced
to normally independent and correlated variables selected from slope systems. The processes
of example analysis show more convenient in calculations and more acceptable in results than

those of performance function g(x) approaches.
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