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ON DEFINITIONS OF SAFETY FACTOR OF SLOPE STABILITY
ANALYSISWITH FINITE ELEMENT METHOD

ZHENG Hong' > TIAN Bin® LIU De-fu> FENG Qiang’
(1. Institute of Rock and Soil Mechanics Chinese Academy of Sciences  Wuhan 430071  China)
2. College of Civil and Hydroelectric Engineering  China Three Gorges University  Yichang 443002 China)

Abstract There exist three definitions of safety factor in slope stability analyses by limit equilibrium methods
(LEM). Definition 1 defines the safety factor as the ratio of the shear strength of soil to the shear stress required for
equilibrium. Definition 2 defines the margin of safety factor as the factor of the strength reduction by which the
shear strength of the soil would have to be divided to bring the slope into a state of critical equilibrium. Definition
3 defines the safety factor as the ratio of the resistant shear force to the driving shear force along a certain slip
surface. This study discusses the relation between Definition 1 and 3. A unified algorithm is given which is used to
locate the critical slip lines corresponding to Definition 3 and Definition 2 respectively. It is also proved while the
finite element method is used to analyze slope stability both the safety factor and the potential slip surface based
on Definition 3 are different from those on Definition 2. Some irrational results might be obtained if Definition 3 is
used in finite element slope stability analysis.
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Fig.1 Section for computation

1
Tablel Parametersof rocks

y/(kN- m %) ckPa @/°) E/MPa u

24.0 340 26 2x 10" 035
25.0 390 35 5x 10 030
d
d
d
H A Fay AN 3
2
Fig.2 Mesh and boundary conditions
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Fig.3 Safety factors and potential slip surfaces based on

Definitions 2 and 3 respectively using FEM
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Fig.4 Contour lines of equivalent plastic strain in the critical

state

2
Table2 Safety factors of two dip surface

3 ) 2( )

Fellenius 1.393 1.344
LEM

Bishop 1.542 1.536
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