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Unified solving formulation for safety factor based on force equilibrium
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Abstract: The limit equilibrium methods of slices, the safety factors are computed from force equilibrium, have been widely used for
analyzing and designing slope stability. However, because the assumptions regarding the inter-slice forces are different, the solving
formulations of every method are different. It does not facilitate the compiling of the program and the understanding among the
advantages and disadvantages of different procedures. In this paper, the assumptions for the inter-slice forces made by the existing
limit equilibrium methods of slices that the safety factors are computed from force equilibrium are expressed into the unified
formulation for the first time; the simple and clear recurrence equation of the inter-slice forces is derived based on force equilibrium.
The unified solving formulation for the safety factors based on force equilibrium in the context of conventional methods of slices is
developed based on the recurrence equation of the inter-slice forces. It makes the calculating principle to be clearer and the
calculating process to be simpler. On this basis, if inter-slice moment equilibrium equation that rigorous Janbu method satisfies is
expressed into the assumption regarding the inter-slice forces, rigorous Janbu method can also adopt the unified solving formulation
for the safety factor based on force equilibrium.
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Fig. 1 Slices of a sliding mass, the geometric dimensions of a
slice and the forces acting on a slice
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Table 1 Unknowns in limit equilibrium methods of slices
based on force equilibrium
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Fig. 2 Example slope 1
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Table 3 Soil properties used in example slope 1
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tE /kN.m” /kPa £°)
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Table 4 The safety factors for the stability of example slope 1

IHEAE Fy & A& Fy
WELE 1.2803 B b3 1.566 3
1811t Bishop 3% 1.496 9 TEEHIDE 1.486 6
814t Janbu 3% 1.3174 Sarma 3& (I ) 1.5854
FEETRMEZE 1.7473 FE 4% Janbu & 1.498 0
&4l 2. 3H—ESEHBREMNDE , LT

TERERBRENMHSHIAE 5. WA 3 AR
MNESEREDE , 238 LRETHFENER
WRFEZRDE | RAXRXFES —REHABIT
RERBHUE , HITEERNLEK 6,

\\
t

NI

L/ €oP.d 3

|\A ])z:

3 Bplin 2
Fig.3 Example slope 2
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Table 5 Soil properties used in example slope 2
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Table 6 The safety factors for the stability of example slope 2
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