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STUDY ON DAMAGE MECHANISM ON TSUJUN BRIDGE
DUE TO 2016 KUMAMOTO EARTHQUAKE

Aiko FURUKAWA, Hiroki YOSHIKAWA and Junji KIYONO

Tsujun bridge is a stone arch bridge in Kumamoto Prefecture, which has been designated as an important
cultural property of Japan. Tsujun bridge suffered slight damage during 2016 Kumamoto earthquake. No
stones fell down, but wall stones were pushed out in the transverse direction of the bridge. Moreover, cracks
were found in the soil which was filled between stone canals and wall stones. Those damages were found
not in the central part of the stone arch but between the arch end and the bridge end. This study aims to
investigate the damage mechanism of Tsujun bridge due to Kumamoto earthquake. First, microtremor ob-
servation was conducted at Tsujun bridge and at the nearest ground motion observation site (K-NET
YABE). The natural frequencies of the bridge and surround ground was estimated, and H/V spectral ratios
at Tsujun bridge and the ground motion observation site was obtained. By comparing H/V spectra ratios, it
was found that two sites have different vibration characteristic. Therefore, ground motions for Tsujun
bridge was estimated using observed motion record and H/V spectra ratios. Next, an analytical model of
Tsujun bridge was created based on the observed natural frequencies. Then, the seismic response of Tsujun
bridge was simulated using the refined distinct element method. Using the created analytical model and
estimated ground motion, the actual situation that observed damage was not found in the central part of the
stone arch but between the arch end and the bridge end could be simulated, and its reason was explained.



