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Fig. 1 Sketch of the simply-supported bridge and loading mode
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" Tab.1 Damage cases of numerical simulation
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Fig. 2 Dentification results of different working conditions in different bandwidth
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Fig. 3 Recognition results under different input signals
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Fig. 4 Recognition results under different SNR
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Fig. 5 Calculation results under different testpoint spacing
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Tab. 2 Damage cases of experiments
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On the Beam Bridge Damage Detection Based on
Lifting Wavelet Transform and Cross Correlation Function

WANG Xiao-chun, LIU Xi-jun, ZHANG Su-xia

(School of Mechanical Engineering, Tianjin University, Tianjin 300072, China)

Abstract: In order to effectively extract the damage features of beam bridge, a damage identification
method is proposed in this paper, based on the combination of lifting wavelet transform and cross
correlation function amplitude vector. Firstly, the acceleration response of beam bridge under vehicle
Loading was decomposed to single mode by lifting wavelet transform; secondly, the first order
response of lifted reconstruction was processed by cross-correlation to obtain damage index, which
was used to damage localization. Through numerical simulation and simulation experiments, the
effectiveness of this method was verified, and the influence of noise and sparse measurement points on
identification results is discussed. Results show that this method has good noise robustness. In
addition, reasonable arrangement of measuring points is provided in this paper, under conditions of
comprehensively considering the cost and accuracy of identification results.

Keywords: beam bridge; lifting wavelet transform; cross correlation function amplitude vector

(CorV); damage identification



