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Fig. 1  Young’s modulus of concrete and steel

versus temperature
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Tab.1 Temperature prediction results of
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Tab. 2 Temperature identification results
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Tab. 3 Damage identification results
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Structural sparse damage identification considering ambient
temperature variations based on support vector machine
and enhanced moth-flame optimization

LEI Yong-zhi', HUANG Min-shui', GU Jian-feng”', YANG Yu-hou’, SHU Guo-ming?®
(1. School of Civil Engineering and Architecture, Wuhan Institute of Technology, Wuhan 430074, China;
2. Guangxi Transportation Science and Technology Group Co..Ltd..Nanning 530007, China;
3. School of Road and Bridge Engineering, Hebei Jiaotong Vocational and Technical College,
Shijiazhuang 050035, China)

Abstract ; Civil engineering structures are always affected by ambient temperature variations, which will
influence the results of modal testing and set up obstacles to the evaluation of real structural damage.
Furthermore,a damage identification method based on an optimization algorithm is easy to be trapped in
a local optimum and lower computing efficiency when the method is used to locate and quantify damage.
Aiming to the above problems,in this paper,a damage identification method, which is based on support
vector machine (SVM) and enhanced moth-flame optimization (EMFO) ,is proposed to solve a structural
sparse damage identification problem considering temperature variations. Firstly,SVM is used to quantify
structural temperature variations. Then, a sparse regularization method is introduced to determine
structural sparse damage conditions. Thirdly, the temperature variations and damage situation obtained in
the previous step are adopted to perform the initialization of EMFO, which can narrow the search space,
and enhance damage identification efficiency. Finally, two examples,a simulated simply supported beam
considering temperature variations and random noise effects, and a real engineering structure of 1-40
Bridge,a large steel-concrete composite bridge, are utilized to verify the effectiveness of the proposed

method.

Key words: structural damage identification; temperature effect; sparse regularization; support vector

machine; sparse damage;optimization algorithm;I-40 bridge
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