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[Background]

There is a need for an efficient and quantitative maintenance management method for bridges currently in
service, and research on structural health monitoring using sensors has attracted attention as a technology
that can supplement conventional inspections. In recent years, the development of image processing
technology has made it possible to identify displacements from video image analysis, and the use of
displacements for structural monitoring is becoming possible.

[Objective]

By applying Bridge-Weigh In Motion(BWIM) based on the deflection influence line, a virtual axle that does
not exist is introduced into the axle weight identification process to detect the presence or absence of
abnormalities and damage to the bridge from the weight assigned to the new virtual axle. Since the change
of the influence line due to the damage affects the axle weight identification, the integrity of the bridge is
evaluated from the extracted weight change.

[Approach]

Using the results on a simple girder model bridge and a 2-axle vehicle using a simulation model, BWIM
including virtual axle is performed. In order to improve the accuracy of the assignment to the virtual axle, the
tendency shown by the location of the damage and the location of the virtual axle is considered, and the
optimal virtual axle location is determined. In addition, | will examine whether it is possible to detect
abnormalities in general for random damage and vehicle weight, focusing on the virtual axle weight as a
percentage of the total vehicle weight.

[Results]

The relationship between the damage location and the virtual axle
configuration was confirmed, and the virtual axis weight was identified
as a positive value. In addition, we were able to confirm the possibility of

general damage detection in the simulation model.
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