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Identification of Vehicle Load and Speed on Cable-stayed Bridge Based on
Monitoring Response

TAO Xing-wang, SUN Zong-guang, CHEN Yi-fei

(School of Transportation Engineering, Dalian Maritime University, Dalian Liaoning 116026, China)

Abstract: Aiming at the phenomenon of bridge injury and damage caused by long-term abnormal operation of
overloaded and over speed vehicles and considering the influence of bridge surface irregularity, the
identification of the load of heavy-duty vehicles passing through cable-stayed bridge is preliminary discussed
by vehicle-bridge coupled calculation and the method of neural network. First, the traffic load is worked out
based on the actual measured traffic flow statistics model on the similar highway. The network training and
accuracy test samples of the network are established by numerical simulation data and vehicle-bridge coupling
response analysis. Adding 5% random noise, the network training accuracy is evaluated by error distribution
of identified data from examination group (vehicle weight and vehicle speed). The vehicle weight and speed
output error is within 5% , indicating that the network training accuracy is higher. Then, based on the cable-
stayed bridge health monitoring system, the monitoring response ( cable force and strain) of the cable-stayed
bridge under actual operation status is used to extract the characteristic parameters of vehicle load action and
to form the input vector of the network. The results of identifying vehicle weight and speed by using neural
network satisfying the accuracy are good. The vehicle speed distribution approximates a normal distribution
with an average value of 65 km/h. Most of the vehicles weights are mostly distributed in the range of
10 =70 t, and the identification error of small vehicles below 10 t is higher. The vehicle speed and weight
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are negatively correlated, and the distribution is discrete. These characteristics are basically consistent with

the actual situation, indicating that the combination method of BP neural network and the cable-stayed bridge

monitoring system is feasible to identify the speed and weight of heavy-duty vehicle.

Key words: bride engineering; vehicle load identification; neural network ; cable-stayed bridge ; monitoring

response
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