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(components below average are not removed)
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Fig.4 Element damage sensitivity in the second mode

(components below average are not removed)
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structure and the frequency of sensitive elements (beam)
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Structural damage identification based on improved gray wolf

optimization algorithm

XIE Shao-peng”', WU Bai-sheng?,

ZHAO Xiu-ting',

ZOU Min-qing®, LIN Dan-rui'

(1. School of Advanced Manufacturing, Guangdong University of Technology, Jieyang 522000, China;

2. School of Electro-Mechanical Engineering.Guangdong University of Technology,Guangzhou 510006 ,China;

3. Experimental Teaching Department, Guangdong University of Technology,Guangzhou 51006 ,China)

Abstract; In this paper,a new objective function is constructed to solve the damage identification problem

by combining three indicators with good identification accuracy: modal flexibility matrix, generalized

modal flexibility matrix and mode shape. The derivative of a frequency and a mode shape obtained by

Nelson method is used to obtain the positions that are more sensitive to the change of structural

stiffness,and then sensors are arranged at these positions to extract structural information. Although the

original gray wolf algorithm has strong global search ability, it has the problem of poor local search

accuracy. This paper improves the local search ability and convergence speed of gray wolf algorithm from

the aspects of initial population,convergence factor,etc. Finally, the effectiveness of the proposed method

is demonstrated by identifying the damage elements in a beam model and a truss model.

Key words: structural damage identification; gray wolf algorithm; sensitivity location method; dynamic

characteristic parameters; Nelson method
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