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ABSTRACT — There are around 700,000 bridges in Japan and there is a large
demand for new ways of inspecting these bridges in a cost-efficient manner. While
bridge screening methods based on vehicle response has been intensively studied,
there is more room for improvement in the accuracy of the estimation. In this study,
both the acceleration response of the car and the bridge was measured in order to
increase the number of the known values. A new MEMS (Micro Electro Mechanical
Systems) sensor was designed featuring a wireless control function and a time

synchronization function. To estimate the flexural rigidity distribution of the bridge
as well as the car’s profile, Particle Swarm Optimization method is applied.
Parameters are optimized to reduce the difference between the road profile estimated
from each axle. The results show good match between each estimated profile and a
likely distribution in flexural rigidity, but the several technical issues still remain.
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