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Tuned Mass Damper with Inverted Pendulum for Reducing Seismic Response
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Abstract

Masaya Fujita

To reduce the seismic response of super high-rise buildings owing to long-period seismic motion, such as
during the expected Nankai Trough earthquake, a tuned mass damper (TMD) in combination with a pendulum
and an inverted pendulum has been developed. This TMD can be made remarkably smaller and its natural
period can be tuned more easily compared to the conventional pendulum-type TMD. In addition, a fail-safe
mechanism has been developed to prevent the huge mass of TMD from being overloaded and damaged against
greater seismic motion than that of the design level. Using prototype scaled TMD model, two-dimensional
shaking table tests were conducted, and the dynamic characteristic of the TMD model and performance of
fail-safe were verified. Furthermore, finite element analysis considering geometric nonlinearity showed good
agreement with the experimental results.
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