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Development of anti-resonance type Tuned Mass Damper (TMD)
with natural frequency auto-tuning function

Abstract

There remains a strong demand for ensuring and improving the habitability and usability of office and factory
buildings with respect to floor vibrations. While TMDs and AMDs are available as countermeasures, their size and
cost limit the applicability. This study aimed to develop a compact TMD capable of effectively reducing vibration,
even under frequency-varying disturbances, by utilizing the high vibration-reduction performance of anti-resonance
undamped TMDs and automatically adjusting the TMD's natural frequency in response to changes in the
disturbance frequency. This paper summarizes the characteristics of anti-resonance TMDs and proposes a design
method. The effectiveness of natural frequency adjustments under frequency-varying disturbances was also
confirmed. Finally, to verify the performance of the proposed TMD with automatic natural frequency adjustment, a
prototype built, installed on an actual floor, and subjected to performance testing.

The results obtained are as follows:

(1) When the damping of a TMD is smaller than the optimal value, a small TMD mass ratio can still achieve
significant vibration reduction.

(2) The target equivalent damping constant of the floor can be freely achieved by appropriately designing the
TMD's mass ratio and damping constant.

(3) The prototype demonstrated the expected performance on an actual floor.
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