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AN ACOUSTIC EXPERT SYSTEM FOR DETECTING DAMAGE OF EXPANSION JOINTS

Shigeaki TSUKAMOTO, Kenichi SUGII and Tetsuji YAMAGAMI

Damage of bridge expansion joints has been detected primarily by skilled inspectors boarding on an
inspection vehicle who determine possible damage from the noise and vibration generated during passage
over each joint and perform hammer sounding where necessary. However, the number of younger
personnel to replace them is decreasing due to the aging society. The purpose of this study was to analyze
the noise generated during passage over expansion joints and develop a system to take over the sensory
inspection.

In this study, an inspection vehicle equipped with microphones and boarded by a skilled inspector was
made to run, passing over existing expansion joints with and without known damage. While the vehicle
was traveling, sound data was collected and the inspector inside performed the sensory inspection. A
comparison between the overall values of sound pressure at the damaged joints and those at the sound
joints revealed that this approach was ineffective in detecting damaged ones. The authors carried out
frequency analyses on the data of one-second period, with the time point of passage over each expansion
joint adjusted to the middle of the period. The frequency analyses showed that the damaged joints
exhibited characteristic spectra in the band from 500 to 800 Hz, and that accuracy might be increased by
using partial overall values in two bands, from 210 to 230 Hz and from 450 to 650 Hz.
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