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Development of PSC I Girder Bridge Weigh-in-Motion System
without Axle Detector

Park, Min-Seok * Jo, Byung-Wan ° Lee, Jungwhee * Kim, Sungkon

Abstract

This study improved the existing method of using the longitudinal strain and concept of influence line to develop Bridge
Weigh-in-Motion system without axle detector using the dynamic strain of the bridge girders and concrete slab. This paper first
describes the considered algorithms of extracting passing vehicle information from the dynamic strain signal measured at the
bridge dab, girders, and cross beams. Two different analysis methods of 1) influence line method, and 2) neura network
method are considered, and parameter study of measurement locations is also performed. Then the procedures and the results
of field tests are described. The field tests are performed to acquire training sets and test sets for neural networks, and aso to
verify and compare performances of the considered algorithms. Finally, comparison between the results of different algorithms
and discussions are followed. For a PSC I-girder bridge, vehicle weight can be calculated within a reasonable error range using
the dynamic strain gauge installed on the girders. The passing lane and passing speed of the vehicle can be accurately esti-
mated using the strain signal from the concrete dab. The passing speed and peak duration were added to the input variables to
reflect the influence of the dynamic interaction between the bridge and vehicles, and impact of the distance between axles,
respectively; thus improving the accuracy of the weight calculation.

Keywords : bridge WIM system, axle detector, influence line, ANN, PSC | girder bridge
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