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SLOPE STABILITY ANALYSIS BY COMBINING FEM WITH LIMIT
EQUILIBRIUM METHOD

ZENG Ya-wu, TIAN Wei-ming
(School of Civil Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A method combining the elastoplastic finite element method (FEM) with the limit equilibrium method is
proposed to analyze the slope stability problems. The stress, strain and displacement distributions of the slope are
calculated by elastoplastic FEM. Then, the stability factor of safety of the slope is calculated with method of slices
based on limit equilibrium in which the finite element computed stresses are used to compute the normal stress and
the mobilized shear stress at the base center of each slice. The proposed method can not only consider the
influence of the deformation of the slope on the stability, but also evaluate the stability of the slope with single
stability factor of safety which is well known in geotechnical engineering. The proposed method will have broad
application to the slope stability analysis.

Key words: rock and soil mechanics; slope stability analysis; finite element method(FEM); limit equilibrium
method; stability factor of safety
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Table 1 Physico-mechanical parameters of soil slope
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Fig.1 Schematic diagram for the finite element model of the

slope
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Fig.2 Contours of maximum normal stress calculated by FEM
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Fig.3 Contours of maximum shear stress calculated by FEM
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Fig.6  Factor of safety and the slip surface calculated by using

FEM calculation results
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Table 2  Safety factors by different methods

R YRES N RH
T A A 1.274
Bishop 1.374
Janbu 1.285
Morgenstern-Price 1.376
Spencer 1.376
GLE 1.376
Corps of Engineer #1 1.379
Corps of Engineer #2 1.406
Lowe-Karafiath 1.384
FEM 1.412
707
65| 1.274
60
55+
50 1
a5t
40 1
£ 35¢
830
fE 25 ¢
201
15F
10}
51 -
i i
_5 .
-5 5 15 25 35 45 55 65 75 85 95 105115 125

B8 % /m
K7 3 5 o VE T A 2 42 AR BRI R T
Fig.7 Factor of safety and the slip surface calculated by

ordinary method of slices
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