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Health Monitoring Strategy for Bridge Considering Signal-to-Noise
Ratio and Vehicle-Bridge Interaction
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(1. Beijing Laboratory of Earthquake Engineering and Structural Retrofit, College of Architecture and Civil Engineering,
Beijing University of Technology, Beijing 100124, China;
2. Institute of Road and Bridge Engineering, Dalian Maritime University, Dalian 116026, China)

Abstract; To abandon a large number of low signal-to-noise ratio data or normal data, the health
monitoring strategy for bridge considering signal-to-noise ratio and vehicle-bridge interaction was
proposed. Hence, the computing resources were saved effectively and the targeted monitoring based on
theory was realized. The composition of the vibration signal was discussed, and the reasonable and
accurate monitoring threshold was determined according to vehicles-bridge interaction dynamics. A time-
varying dynamic car group model which included a main uniform parameters and coupling mass was
established. The dynamic coupling equations for bridge and car group were established and the analytical
expression was given. For example, the health monitoring for a simply supported beam was discussed.
The dynamic response under different uniform mass, speed and vibration frequency of the car group was
analyzed based on vehicles-bridge interaction theory. The monitoring threshold was determined according
to simulated result and measured signal, and the monitoring strategy was realized. Resulis show that the
monitoring strategy is feasible.
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Fig.1 Flow chart for health monitoring strategy
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Fig.2 Interaction of vehicle -structure under excitation
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