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Genetic algorithm used in determining the global minimum factor of safety of slopes
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Abstract: This paper uses the genetic algorithm approach and the upper-bound method to determine the minimum factor of safety of slopes. Some

examples are presented to demonstrate that the genetic algorithm approach is very helpful to search for the global minimum factor of safety. It’ s

more efficient to combine the genetic algorithm approach with the traditional optimization techniques.
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Fig. 1  Simulation of a generalized slip surface
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Fig.2 Flow chart for a genetic algorithm
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Fig. 3 Crossover operator
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Fig. 4 Mutation operator
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Fig.5 Cross section of slope for example 1
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Table 1 Summary of results for example 1
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Fig. 6 Critical slip swifaces obtained by different
optimization methods for example 1
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Table 2 Soil parameters in example 2

ok ¢/ (kN*m™ %) @/(°) Y/(kN*m %)
E 1 0.0 38.0 19.5
A2 5.3 23.0 19.5
MEL 3 7.2 20.0 19. 5
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Fig. 7 Cross section of slope for example 1
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Table 3 Summary of results for example 2
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Fig. 8 Critical slip surfaces obtained by different optimization methods for example 2
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Table 4  Summary of results for example 3
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Fig.9 Critical slip surfaces obtained by different optimization methods for example 3
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Fig. 10 Geological profile of Tianshenggiao landslide
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Table 5 Summary of results for Tianshengqiao landslide
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Fig. 11 Critical slip surfaces obtained by different optimization
methods for Tianshengqiao landslide
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