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Identification of Bridge Damage Based on Bridge Dynamic Response
Difference and Lifting Wavelet Transform

Tian Qi

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

Abstract ; Based on the characteristics of dynamic response of damaged bridges under moving vehicle
loads and the superior performance of the lifting wavelet transform in the field of singularity detection,
this paper proposes a damage detection method without dependence on lossless model, which applies lift-
ing wavelet transform on bridge acceleration difference under different sizes of moving vehicle loads and
then identifies the bridge damage through lifting wavelet coefficients. The numerical analysis shows that
the method can effectively identify the different degrees, different positions and multiple bridge dama-
ges. Secondly, the effects of different measurement points, load speed and noise level on the damage i~
dentification results are discussed. The results show that the method has good noise immunity. The
smaller the distance between the measuring points and the damage position, the better the damage iden-
tification effect. When the load velocity is too large(v=28 m/s), the damage information is easy to be
submerged, and the damage effect becomes worse.

Key words: moving vehicle load; lifting wavelet transform;acceleration response difference; damage

detection of girder bridge



