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Fig.3 Stress distribution along the failure surface. ¢, and

0, are normal stresses; T, is the shear stress
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Fig.5 Integral of the sliding resistance R and the sliding force
T along the failure surface of the slope
1—Integral of the sliding resistance R ;2—Integral of the sliding force T
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Fig.6 Safety factor along the failure surface of the slope
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Table 1 Safety factor obtained by calculation
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e PP JEHTIR:
30 1. 85 1. 44 1. 46 1. 46 -1.37 26.71
40 1. 43 1. 22 1. 20 1. 21 1.67 19.17
50 1. 24 1. 06 1. 03 1. 04 291 20.39
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Fig.9 Safety factor along the failure surface of a slope in

the Three Gorges reservoir area
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Fig.10 Principal plastic shear strain along the failure
surface of a slope in the Three Gorges reservoir area
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Table 2 Physical-mechanical parameters of a slope in the

Three Gorges reservoir area

PEI(MPa)  RAEL  HIE (kg/m’) W C(MPa)  MEEEEA o °
BEEN 4900 0.32 2300 0.04 25
W CRTERD 577 0.33 2300 0.02 21
W a8 577 0.33 2300 0.015 19
i 38000 0.32 2400 0.05 25




358 H 5

T SESE R AT BROTAR R 23 BT 3 3 A E 1035

R3I ZBRERRLRR LR
Table 3 Safety factor of a slope in the
Three Gorges reservoir area
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Slope stability analysis by the limit equilibrium method
based on the finite element method

WANG Lian—ijie', ZHOU Chun—jing', WU Zhen—han',
LIAO Huai—jun’, SUN Dong—sheng', WANG Wei'

(1. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;
2. Chongqing Institute of Engineering Exploration and Design, Chongqing 401147, China)

Abstract: The safety factor of slope is calculated by using the limit equilibrium method based on the finite
element analysis (LEMFEA). The results are compared with the results of the strength reduction of the Mohr—
Coulomb criterion and circumscribed circle D—P criterion and results of the Spencer method. The comparison
shows that the safety factor calculated by LEMFEA is in good agreement with those calculated by the strength
reduction of the Mohr—Coulomb criterion Spencer method but is significantly deviated from the result obtained
by the strength reduction of the D —P criterion. The calculation method of LEMFEA is described for the
existence of the known sliding surface and non—existence of the sliding surface. Large—scale general finite element
softwares, such as ANSYS, are used;therefore the calculation of the slope safety factor with this method may be
performed easily and has a enough accuracy.

Key words:slope safety factor;strength reduction;limit equilibrium; finite element
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