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Review and future trend in limit state of vibration-controlled high-rise
buildings under extreme earthquakes
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2. Department of Architecture Tohoku Institute of Technology Sendai Japan)

Abstract: Due to the utilization of high-strength concrete and steel material in building construction the high—ise
buildings are becoming taller and more flexible. In order to suppress the structural vibration induced by the earth—
quakes or winds the vibration control techniques are getting more applications currently. However oil dampers of
a steel building were damaged by the historic great earthquake of East Japan in 2011. This event proved that the
dampers have their own limit states which hasn’ t been investigated fully and thoroughly. In this paper several
damage events of vibration-controlled buildings are reported after the field investigation of 3. 11 Earthquake in Ja—
pan including the oil dampers steel dampers and lead isolators. And the state-of-the-art of current research in the
failure process of vibration-controlled system and buildings is summarized. In the near future more efforts needs to
be spent in investigating the performance-based theory of controlled high—rise structures and establishing the inte—
grated design and retrofit methodology which incorporates the idea of recoverable and replaceable dampers.
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Fig. 1 8-story Administration Building of Tohoku Institute of Technology in Sendai City Japan. (A) The exterior appearance
of the building. ( B) The allocation of oil dampers and accelerometers: blue rectangles represent oil dampers red triangles are
accelerometers. (C) The brace of oil dampers on the 3rd floor. (D) Intact oil damper on the 3rd floor before the 3. 11 earthquake.
(E) Damaged oil damper on the 1st floor after the 3. 11 earthquake
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