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Bridge Damage Detection Based on Discrete Spatial Wavelet
Analysis by Using Ambient Dynamic Loads

XUE Xiang, HUO Da, TENG Hai-wen , JIANG Xue-feng
(Faculty of Architectural Engineering , Beijing University of Technology , Beijing 100022 China)

Abstract: This paper presents bridge damage detection technique by using Multi-resolution Analysis of discrete spatial wavelet
transform. The investigation is aimed at detecting the damaged location of bridge with ambient dynamic loads (e.g. automobile
or stochastic white noise load) . The theoretical models that based on continuous or discrete wavelet analysis of damaged
bridge localization are established, and the wavelet selection and the transformation levels are discussed. The method only need
the spatially distributed signals (e.g. the displacements or strain or strain mode) and don’t require modal properties before
and after damage, with no impact on traffic. In the method, the stepwise difference technique of the original displacements
signals makes the detection results more effective. Simulation experiments show that the spatial wavelet analysis is capable of
extracting damage information from the response signal of ambient dynamic loads in a simple, robust and reliable way.
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