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Investigations of Buildings Retrofitted by Toggle Damping Systems during the 2011 Off the
Pacific Coast of Tohoku Earthquake
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Summary

Buildings and seismic response control systems were investigated and inspected at 37 buildings
seismically retrofitted with hydraulic seismic response control braces equipped with a vibration amplifier (toggle seismic
response control method) in six prefectures in the Tohoku region and at points where a seismic intensity of 5 lower or
higher was recorded during the 2011 off the Pacific Coast of Tohoku Earthquake. The areas where the investigated
buildings were located were classified into six major zones and observed seismic ground motions were input into a typical
building model in each zone. Time-history response analysis was made to estimate the value of response of the building to
inter-story deformation. No malfunction was found in any of the buildings either in the toggle seismic response control
system or at the point of attachment. The response displacement in the analysis using the input ground motions that were
observed was similar to the design displacement. Thus, it was determined that the toggle seismic response control method

worked properly and protected buildings from the earthquake.

Story Deformation, Magnitude of 9.0
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