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Abstract: [Purposes] The limit equilibrium method is the most prevalent approach in slope sta-
bility analysis. For rigorous methods applicable to any sliding surface, numerical problems often arise
in the process of safety factor solving. [Methods]Regarding the above points, the force balance equa-
tion was organized into the framework of unbalanced thrust method considering the influence of inter—
bar forces without assuming their specific direction. By leveraging the geometric relationships between
adjacent soil strips and the horizontal normal forces on the outermost soil strips (the first and nth strips)
on both sides of the sliding mass, a moment recursion relationship was established with the condition
that the moment at the midpoint of sliding surface at the base of soil strip was zero. Two separate ex-

pressions for the safety factor I and the proportionality factor A were derived. In calculating the safety
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factor, an initial estimate was made by using F,=—1 and A=0 to determine a satisfactory F, This safe-

ty factor was then substituted back into the equation to solve for the corresponding A. This iterative

process was repeated 7-8 times to achieve F, and A values with tolerances as small as 0.000 1. [Re-

sults] The results indicate that this algorithm is simpler, more straightforward, and converges more

easily than other rigorous methods, making it applicable to sliding surfaces of any shape. Further-

more, it can be efficiently implemented on a computer through a simple program and has the potential

for widespread applications in the engineering field.

Keywords :slope stability; limit equilibrium method; inter—bar forces; safety factor; proportion—

ality factor
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Fig.1 Sliding soil and the typical slice
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Fig. 2 Stress analysis of the typical slice
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Fig. 3 Calculation process of safety factor
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Fig.4 Calculation diagrams of circular and non—circular sliding

surfaces
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Table 1 Comparative analysis of results from different calculation
methods (circular)
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Table 2 Comparative analysis of results from different calculation
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Fig.5 Distributions of normal and tangential forces of soil strips on
circular and non—circular sliding surfaces
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Fig. 6 Variations of force inclination angle between soil strips on circular and non—circular sliding surfaces
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