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Control Method and Effect Analysis of Structure AMD System
Considering Time Delay

CHEN Mao-sheng, WANG Xiu-yong, SUN Hong-xin, LI Jian-giang

( Department of Civil Engineering, Hunan University of Science and Technology,
Xiangtan 411201, Hunan China)

Abstract : The characteristic of wireless sensor network makes the time delay inevitable in the control system, so that
the control force produced by the actuator cannot be timely applied to the structure, which reduces the control effect. In this
paper, the control law of the system was obtained by solving the state differential equation of the structure AMD (Active
Mass Damper) control system considering the time delay. The active optimal control method for linear vibration systems
considering the time delay was studied and its implementation process was given. The designed control law expression
contained the current step state feedback and the linear combination of the control terms in some previous steps. The
instability in responses may occur if the systems with time delay are controlled by using the control law designed in the case
of no time delay, failing to realize the goal of reducing the vibration of the controlled structure. The simulation results
demonstrate that in a certain range of time delay, the presented control method is effective in reducing the maximum
responses and mean square responses of the systems and the systems stability can be guaranteed by using this control

method.
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