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Multiple tuned mass dampers for vibration control of high-rise buildings
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Vibration control of long-period high-rise buildings against wind and seismic loadings has been a hot topic in the field
of structural engineering to assure structure safety and human confort. Single tuned mass damper (TMD) is one kind
of passive-type devices and has been successfully installed in many high-rise buildings, observatory towers, and long-span
bridges since 1971. It can be incorporated into an existing structure with less interference than other devices. Multiple Tuned
Mass Dampers (MTMD) consist of multiple units of tuned mass dampers arranged in parallel to suppress vibrations of single
or multiple modes of a structure. A brand-new optimal MTMD system was developed by the authors to provide broader
frequency bandwidth than single TMD, and thus, to be able to endure large variation of controlled structural frequency (called
frequency detuning effect). In this study, a friction typed MTMD system with three units of TMD was designed and fabricated.
A series of shaking table tests for a scaled-down long-period building model equipped with the MTMD system and a stop/lock
device were conducted to prove the control effectiveness of the MTMD system and the workability of the stop/lock device. The
results demonstrate that analytical results agree well with the experimental results showing accurate analytical friction model.
The proposed MTMD system is effective in reducing the dynamic responses of the target high-rise building. In addition, the
stop/lock device works well when the stroke of each TMD unit exceeds its limit.
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