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Non-fragile vibration damping control of stay cable with
multi-index constraint

SHI Yunfei, LIU Xiaofeng, ZHANG Gang, FENG Zhimin*, CHEN Chong
( Faculty of Maritime and Transportation, Ningbo University, Ningbo 315832, China )

Abstract: In order to improve the stability of the stay cable-magnetorheological damper control system, a
sliding mode non-fragile guaranteed-performance damping control algorithm is proposed based on linear matrix
inequality (LMI) multi-index constraints. The H,, performance index and the guaranteed performance index are
used to suppress the external disturbances, ensuring the asymptotic stability of the system with a certain upper
bound index. The regional pole configuration is used to characterize the stability and fastness of the vibration
reduction control. By combining non-fragile state feedback control with sliding mode control, the design scheme
and method of sliding mode non-fragile cost-effective vibration damping control algorithm with multiple index
constraints are obtained. Finally, the random disturbances are represented by Gaussian white noise with an
intensity of 0.1002, and a case study is carried out on the stay cables C18 and C13 of a cross-sea bridge. The
results show that the algorithm enables the vibration damping control system have a superior upper guarantee
index J* and a smaller anti-interference performance index , while at the same time, the amplitude of the
cable vibration state is reduced by 91.11%-92.50%, and the convergence time is shortened by 76.67%-84.00%
respectively.

Key words: stay cable; multi-index constraints; guaranteed performance; sliding mode control; status feedback



