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Methodology of performance-based design of tuned mass damper effective in
reducing seismic response in steel structures

Kaneko, Kensaku
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This study proposed a design methodology of tuned mass damper mounted on
steel buildings for seismic protection. On the basis of stochastic vibration theory, closed forms of
the equivalent damping ratio for elastic TMD-building systems are derived together with their
defamation ratio. These formulae allow us to construct a control performance diagram and optimize
TMD under the constraint of the deformation. The present theories were further developed to consider
displacement-dependent TMD that can be self-tuned to nonlinear buildings. Time-history analysis
also showed the effectiveness of the proposed TMD for extremely large ground motions.
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