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Fig.2 Time history of structural pendular angle
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Fig. 13 Time history of pendulum angle with initial excitation
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Fig. 14 Amplitude frequency curve of pendulum angle with

initial excitation
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Structural pendulum vibration control methods based on Active

Rotary Inertia Driver (ARID) system ( I ): Theoretical modeling

and experimental verification

ZHANG Chun~wei, WANG Hao
(School of Civil Engineering, Qingdao University of Technology, Qingdao 266033, China)

Abstract: The traditional TMD and AMD are ineffective for the vibration control of pendulum vibration swing motion. And the

Tuned Rotary Inertia Damper ( TRID) has low robustness and small application range. Active Rotary Inertia Driver (ARID )is pro-

posed in this paper. It generates the moment of restraining the structure swing by the motor driving the inertia rotating. First, for

the ARID control system, the in-plane swing pendular structures subjected to point source excitation with ARID analysis model are

established based on Lagrangian principles. And the equation is linearized. The control algorithm is designed based on LQR. Then

the effectiveness analysis of ARID is done using Simulink based on motion equations. The analysis results are compared with the

TRID. Lastly, a shaking-table experiment system is designed to validate the effectiveness of ARID system. The research results of

the paper establish theoretical foundation for deeper research of ARID system.

Key words: active vibration control; suspended structures; pendulum vibration control; Active Rotary Inertia Driver; shaking ta-

ble experiment

EE e R/ (1977-) 5, 88 A 0. 4% (0532)85071328; E-mail: zhangchunwei@qut.edu.cn



