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Study on a multiple pounding tuned rotary mass damper and
its damping performance

LI Shu-jin', FAN Pei-ran', KONG Fan®, ZHANG Yuan-jin’, WANG Lei-chong
(1.School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China;
2.College of Civil Engineering, Hefei University of Technology, Hefei 230009, China;
3.School of Safety Science and Emergency Management, Wuhan University of Technology, Wuhan 430070, China;
4.Wuhan University of Technology Advanced Engineering Technology Research Institute of Zhongshan City,
Zhongshan 528403, China )

Abstract: Based on the previous research of pounding tuned rotary mass damper (PTRMD) , a multiple pounding tuned rotary
mass damper (MPTRMD) is proposed, which can be distributed and installed in the prefabricated cavity of the hollow floor slabs.
This arrangement of MPTRMD is designed to take advantage of the cavity of the hollow modules thus avoiding extra spatial occu-
pation of the dampers and maintaining the original layouts and functions of the structures. Moreover, this damping method is flexi-
ble to be installed in both horizontal and altitude directions of the structures according to the practical needs of the engineering appli-
cations. The device separates the practical mass of a single oscillator into multiple lightweight dampers, making it technically possi-
ble for the miniaturization and the application of the dampers with large additional mass. The dynamic equation of the controlled sys-
tem with MPTRMD is derived, and its vibration reduction performance is also studied. The results show that the proposed MP-
TRMD has strong energy dissipation capacity and can effectively reduce the dynamic responses of the structure with different con-
trol schemes. The analysis about the number of dampers split shows that after the PTRMD vibrator is split, the control effect of
the damper is rapidly improved when the number is small at the beginning, but with the further increase of the number, after reach-

ing a certain degree, the lifting capacity slows down and has a downward trend, shows that there is an optimal interval.

Key words: vibration control; pounding tuned rotary mass damper; multiple tuned mass damper; vibration reduction performance;

hollow-floor structure
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