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Abstract: Control-structure interaction (CSI) often occurs between structures and active control
systems. However, current research on controlling the linear-motor-driven active-mass-damper
(AMD) wind-induced vibration in tower structures doesn’t always fully consider the CSI effect,
which leads to differences in the theoretical and actual control effects. To investigate the influence
of the CSI effect on the control of a tower structure’s wind-induced vibration, we first used the "

electricity-power-movement" interaction model of an electromagnetically driven AMD system to
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establish a model of a linear-motor-driven AMD wind-induced vibration control system for tower

structures that considers the CSI effect. Then, based on a tradeoff between computation efficiency

and control accuracy, we adopted a model that considers a reduced-order CSI effect and uses the

classical LQR control algorithm. We then performed a corresponding control analysis of the tower

structure. Based on our results, we can conclude that the CSI effect plays an important role in

controlling wind vibration in tower structures, and must be considered in the linear-motor-driven

AMD wind-induced vibration control scheme to better align its results with those of actual projects. The

results of this study provide a new consideration for future practical engineering applications.

Keywords: tower structure; wind-induced vibration control; linear motor; CSI effect; AMD
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Fig.1 Reduced order model for a certain TV tower
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