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Development of Seismic Damage Assessment Method for Instrumented Large Civil
Structures using Sparse Representation Techniques
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In this research, development of an inexpensive wireless seismic monitoring
system of large bridges is aimed. Shin Nakagawa bridge(cable-stayed type) was chosen as a target
bridges because it had significant damage in 2011.3.11 Tohoku Earthquake. The response was measured
for more than 15 number earthquake. The monitoring system was significantly improved based on the
performance. In 2018, the monitoring system was also installed in Yokohama Bay Bridge and its
adjacent recorded.

Based on the response data, the various design assumptions were examined, typically the filtering
effects of seismic excitation through the large bridge foundation. The structural model validated
was used to simulate the seismic performance in 2011.3.11 earthquake and based on the analysis,
seismic retrofit proposal was shown.

Various damage detection methods based on the monitored response were developed and their validation
was made using the validated structural model of Shin Nakagawa bridge.
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3 18/08/2017 36.35N,141.04E pi3d- 45 M3.9 BE2 43.19 EEL
4 26/08/2017 37.01N,140.35E ERERPEY 8 M4.7 RE3 74.92 EE1
5 27/08/2017 36.44N, 140.34E R R AL AR 11 M4.8 BE3 21.56 EEL
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18 6/17/2019 36.5 N,140.6E TR AL ER 80 M5.2 RE4 16.32 RE2
19 6/18/2019 38.6N,139.5E Wi R 10 M6.8 BEHE 266.30 =EL
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