A TR 2007 26 (01): 115 1SSN: 1000-6915 CN: 42-1397/03

10 35 A50E WA PR oo n) ¢ B2 o & N U o By

TR E L, T2, XF3, XAFL, RiEHEL

(1. BB S E ST TR, 2 &8 230009; 2. &I T
WokK2E AR TR AR, 28 &8 230009; 3. EmRK A LARTRY
B¢, HIK 400044)

ek B 3 2005-12-21 & [0] H i 2006-1-20 M 4% fix & 45 H 11§ 2007-1-16 #5252 H 8
2005-12-21

Fe e R i S Mohr-Coulomb i IRAE I (1 BARSASB TE Ak, LLSL T3 1
IS 343 W R A BE A LA B G e kRt SR B B0 R i B A B, SR A
TR g AR I ) e A AR B B A R T T T (I D RSB B, T B A
BTk, WP REAS R v SEBE AT 40T, T R A T SR bR, A AR M
T BB AR . H TR S (AT BGPTSR VST TR RO, N AT S
JEMEY T o A1 5 A A A G IR 78 J5L 4 2% 1) o SR AR T S 3 R0 S U R B A 5,
AR T T SRR AR, VS IR B B BB AR B AR, SR AR
Bt B AS 5 AT S BAR R BURTE TS A, I I Tl R e 1 B e vl S 1
GyHT. SIS R R %R S L T A IR G R EEHTROE A I AT SR R bR A5 —
WY T S VR T SR AT SR AR LL A I AT SR VAR B8, § T SESE AR AR R
SR L S B 3 2, BB, IS R B N, O T SEFE AR K5
AR R 38

Sl TR T

N =}
PR

A SEE AT AR bR, BRURPE S i

FINITE ELEMENT RELIABILITY COMPUTATION
AND SENSITIVITY ANALYSIS OF SLOPE

STABILITY

TAN Xiaohuil, WANG Jianguo2, LIU Xinrong3, LIU Dongjial,
WU Daoxiangl

(1. School of Resources and Environmental Engineering, Hefei
University of Technology, Hefei, Anhui 230009, China;

2. School of Civil Engineering, Hefei University of Technology,
Hefei, Anhui 230009, China;

3. College of Civil Engineering, Chongqing University, Chongqing
400044, China)

Abstract

In the finite element analysis, the soil is assumed to obey realistic
elastoplastic and Mohr-Coulomb yield criterion. Based on the technique of
sliding surface stress analysis and on the theory of elastoplastic finite
element, the stress and the derivatives of the stress of the basic
stochastic variables for the slope are computed by using partial
differential technique and incremental initial stress method. In the
reliability analysis, the limit state function is set up which can consider
the direction of the sliding surface. And then the reliability indices of the
whole slope are computed using the first order reliability method(FROM).
In order to improve the efficiency of the computation of the reliability
indices, it¢s necessary to carry out sensitivity analysis. Therefore, the
formulas of the sensitivity of reliability indices to the basic parameters in
the original space when they are correlated are derived. The advantage
is that the transforming matrix, which is needed in the computation in the
transformed space, is now unnecessary in this method. Considering the
differences of the units of each parameter, the relative sensitivity
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formulas are suggested. An example is given to illustrate that the
reliability indices calculated by this paper are the same as those of
strength reduction method(SRM); and reliability indices got from FORM
are a little larger than those of mean first order reliability method
(MFORM). Through sensitivity analysis, it¢s concluded that the effects of
parameters ¢, j are much larger than the others; and their effects on the
reliability indices increase when the negative coefficient of correlationship
of ¢, j become large.

Key words dlope engineering; finite elements; reliability analysis; reliability
indices; sensitivity analysis

DOI:

T ARAE



