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Fig. 6 Impact of inertial mass ratio on structure amplitude
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Tab.3 Influence analysis of inertial mass ratio parameters
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Tab.4 Influence analysis of damping ratio parameters
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BLJE [ A e e 4/ He A I I Ve A/

G 5 P dB Flps s /B SRRk HiU dB

Ttz - - - 2.72 3.05 32.70 - - -

£1=0.01 2.72 3.05 26.6 3.05 3.58 —9.31 3.58 4.28 26.6
£,=10.03 2.72 3.05 21.4 3.05 3.58 0.07 3.58 4.28 20.4
£,=10.05 2.72 3.05 18.4 3.05 3.58 4.36 3.58 4.28 17.1
£,=10.08 2.72 3.05 16.1 3.05 3.58 8.25 3.58 4.28 14.5
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Fig. 13 The experimental results compared with the simulation results
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TMD control system based on kinetic energy transformation and
the use of rotary inertia to virtualize translational mass

ZHANG Chun-wei', SHI Yi-feng', ZHAN Xin®, LIU Zhi-hu*, SUN Li*
(1.School of Architecture and Civil Engineering, Shenyang University of Technology, Shenyang 110870, China;
2.School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, China)

Abstract: The traditional Tuned Mass Damper (TMD) has many issues, such as large additional mass requirement, limited instal-
lation space restrictions and large motion stroke required when the mass block vibrates. Based on the principle of translation-rota-
tion mutual transformation and conservation of kinetic energy, the rotary inertia virtualizing translational mass based Tuned Mass
Damper (RTMD) is proposed in this paper. The conceptual design of RTMD control system is carried out, and the motion equa-
tion of RTMD control system is established with the reference of a single degree of freedom system. The influence law of RTMD
control system parameters on the vibration control effect of structure is analyzed. It is discovered that the control effect is closely re-
lated to the system’s physical mass ratio, inertial mass ratio, damping ratio, and such regulations can be applicable to general mul-
tiple degrees of freedom systems. The correctness of the design parameters of the RTMD control system and the realizability of the
control system are verified by shaking table test of the design model. The results of time domain analysis and frequency domain
analysis show that the dynamic response obtained from shaking table test is consistent with the dynamic response of numerical simu-

lation, which verifies the correctness of the established theoretical equations of RTMD control system.

Key words: structural vibration control; TMD control system; transformation of translational and rotational motions; rotary

inertia; shaking table experiment
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