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Application of Simplex Particle Swarm Optimization Algorithm
in Determining the Minimum Factor of Safety of Embankment
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Abstract In the design of highway the simplified bishop algorithm is used to analyze the body
stability of the embankment itself and the overall stability both embankment and foundation
according to the requirements of specification generally. It is used to determine the most dangerous
slope sliding surface and the corresponding minimum factor of safety. The enumeration algorithm
frequently adopted in engineering practice requires a given hunting zone and its computation speed
is slow. Traditional optimization algorithm such as step-acceleration method results in local
extremum and other shortcoming easily. Based on particle swarm optimization PSO  a method
combining simplex method and particle swarm optimization SM-PSO is put forward. And it is
proved that it has obvious improvement in convergence speed and adaptability when comparing
with PSO algorithm in optimization efficiency and optimization performance.

Key words embankment stability factor simplified bishop algorithms simplex method SM
particle swarm optimization PSO  optimization
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Table 1  Soil parameter of example models
S Y
{ 19.2 1:1.0 15 24.2
17.3 1:1.0 14 23.5
5 17.8 1:1.5 18 28
17.5 1:1.5 25 15
3 18.5 1:1.25 22 22
17.8 1:1.25 20 20.2
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Fig. 3 Comparison chart between PSO and 50 2 4188 2.88  2.3495 .
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