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Fig. 2 Composition structure of pile foundation

optimum design system
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Fig. 3 Pile foundation design interface
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foundation
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Pile foundation optimum design based on knowledge reasoning
and second order oscillating particle swarm algorithm

YU Yazhou', WANG Yin', YANG Qing"', CHEN Long’

( 1. State Key Laboratory of Coastal and Offshore Engineering. Dalian University of Technology s
Dalian 116024, China;
2.School of Civil Engineering, Dalian University of Technology. Dalian 116024, China )

Abstract: In order to assist designers to complete pile foundation design work efficiently and reduce
the construction cost, a pile foundation optimization design system based on knowledge reasoning and
the second order oscillating particle swarm algorithm is developed. By combining C # language and
CLIPS inference engine, the system can realize the reasoning function of pile foundation depth and find
out the optimum pile length under current site condition. The objective function of optimum
mathematical model is designed based on the construction cost, and the optimum variables are
simplified according to the optimum pile length. The second order oscillating particle swarm algorithm
is selected as the optimization algorithm, and the pile foundation optimization program is worked out
according to the constraints of code for pile foundation design. Finally, a ten-storey experimental

teaching building is chosen as an example to prove the feasibility of the optimization algorithm.

Key words: knowledge reasoning; the second order oscillating particle swarm algorithm; pile

foundation optimum design; construction cost



