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ABSTRACT 
Vehicle-induced vibration is one of the primary factors that accelerate bridge aging and deterioration.  
Reducing the dynamic response of bridges to moving truck loads can be an effective way of reducing long-term 
deterioration and extending bridge service lives.  Currently, the dynamic load imposed by heavy trucks on 
bridges is not well understood due to the lack of experimental data associated with vehicle-bridge coupled 
dynamics.  This study introduces a wireless monitoring system architecture that autonomously integrates a 
mobile wireless sensor network installed in a heavy truck to measure truck location and vibrations with a 
stationary wireless sensor network installed on a bridge.  Time-synchronized truck-bridge response data 
collected can be used as the basis for modeling vehicle-bridge interaction (VBI).  The coupling of truck-based 
sensors and bridge monitoring systems can be extended to potentially control the dynamics of trucks with the 
aim of minimizing dynamic bridge responses.  The proposed wireless VBI monitoring and control system is 
experimentally validated on the Telegraph Road Bridge (TRB) using a calibrated tractor-trailer truck 
instrumented with a wireless sensor network.      
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