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Internal defects detection of reinforced concrete structure based on dynamic
expansion finite element and artificial bee colony algorithm

DU Chengbin'", WANG Xiang', CHU Dongdong®, JIANG Shouyan', WANG Zhenlan’

(1. Department of engineering mechanics, Hohai University, Nanjing 210098 ;
2. Jiangsu Water Conservancy Science Research Institute, Nanjing 210017, Jiangsu )

Abstract: A new defect recognition model was proposed to detect the internal defects of reinforced concrete
structures by combining the dynamic expansion finite element method and the artificial bee colony algorithm.
Using extended finite element method combined with horizontal set method to describe the internal defects
of the structure, which could avoid the iterative calculation in grid partition. Reinforced concrete composite
unit was used to simulate the effect of reinforcement in structure, and generalized reverse sirategy, multi—
dimensional neighborhood search strategy and dynamic global guidance strategy was used to accelerate
the inversion efficiency of artificial swarm algorithm. The numerical example showed that the proposed
inversion model could accurately identify the position and size of the internal defects in the structure.
Key words: dynamic expansion finite element; artificial bee colony algorithm; back analysis ; nondestructive
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