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Study on potential sliding direction in slope stability analysis based on
vector sum method
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Abstract: Based on the fact that forces are vectors, the key problems of the vector sum method are the state of real stress
distribution and potential sliding direction of slopes. In a slope under certain conditions, after the determination of stress
distribution by FEM, different safety factors can be obtained by the vector sum method with different potential sliding
directions of the slope. Three definations of the potential sliding direction of the slope are put forward, and then the fixed
circular slip surfaces, non-fixed circular slip surfaces and circular slip surface searching are discussed respectively. It is shown
that the potential sliding direction defined by anti-sliding capacity of the potential slip surface is the most reasonable of the
three. Finally unified formula about the VF in 2D and 3D problems is presented. Its calculating process is very simple and it is
very easy to be applied in practical engineering problems. So the vector sum method can be widely used in practice.
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Fig. 1 Solution of safety factor based on vector sum method
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Fig. 2 The direction of anti-sliding shear stress at any point
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Fig. 3 Size of the model and the location of slip surface in
Example 1
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Table 1 Safety factors by different methods in Example 1

e AR BT i ik
. uno ... BISHOP M-PJj
TiH Tk Fiik: 2 Jri 3 e o
B4

2% 13513 1.3508  1.3320 1.3610 1.3600
Jim

yiil 13.8 13.8 14.6

/)

(2) 5 22 X+

a) MBS B L SRR

ZHBIE Rz, HMESHE R 2 s, 14
SORAR AR BV A5y 1 73 750 L1l 4 AP 5, A7FR
Je SHIA T AT RSB 1.



580 s SR R SO 2009 4F
Fz2 B 20 RS
Table 2 Parameters for soils in Example 2
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Fig. 5 The slip surface by limit equilibrium method in Example 2
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Table 3 Safety factors with different methods in Example 2
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Table 5 Safety factors with different methods in Example 3
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Fig. 8 Variation of safety factors with three methods
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Fig. 9 Variation of potential sliding directions with three methods
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Fig. 10 Locations of critical slip surfaces with LEM and vector

sum method
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Fig. 11 Locations of critical slip surfaces obtained by LEM
and vector sum method in Example 1
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