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Bridge modal parameter identification based on vehicle-bridge
contact point response and Hilbert square demodulation
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Abstract: In order to solve the problem of vehicle scanning method being sensitive to vehicle frequency
and road roughness during the identification of modal parameters, a bridge modal parameter identifica-
tion method based on contact point response and Hilbert square demodulation(HSD) is proposed in
this paper. The vehicle-bridge contact point response is obtained by using the four-degree-of-freedom
two-axle asymmetric vehicle acceleration response based on the vehicle motion equation, and the fre-
quencies of each order of the bridge are identified by the average frequencies corresponding to adjacent
peaks in the contact point response spectrum diagram. The single-component acceleration response of
the contact point is extracted by analytical mode decomposition(AMD), and the instantaneous ampli-
tude of the single-component dynamic response is extracted by HSD for the vibration mode identifica-
tion of the bridge. In order to reduce the influence of road roughness on modal parameter identifica-
tion, based on the consideration of phase difference, the residual response of the front and rear axle
contact point in time domain is used as the target response to identify the modal parameters of the
bridge under road irregularity. Numerical examples of a simply-supported beam bridge and a three-
span continuous beam bridge are simulated to verify the feasibility and effectiveness of the proposed

method, and the effects of vehicle speed, vehicle body damping and road roughness on the modal pa-
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rameter identification results are studied. The results show that the proposed method can effectively

achieve the accurate identification of bridge frequency and vibration mode, and has good robustness to

vehicle speed and vehicle body damping.

Key words: bridge structure; four-degree-of-freedom two-axle vehicle; contact point response; Hilbert

square demodulation(HSD) ; modal parameter identification
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