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An Improved Method to Real Modal Analysis of Cable-Damper Systems "

Chen Zhi' Peng Wenlin? Yu Jianda® Han Yan? Tian Jingying®
(1.School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)
(2.School of Civil Engineering, Changsha University of Science and Technology, Changsha 410114, China)

Abstract Damper are the main measure for cable vibration control, and complex modal analysis is the
main approach of cable-damper system analysis. The complex frequencies derived from complex modal a-
nalysis allow an accurate analysis of system’s damping ratio and frequency, which is of major interest of
bridge researchers. There is few studies for investigating the complex mode shape of cable since it does
not contain the key parameters for vibration suppression. This paper focuses on the analysis of cable’s
phase contained in the complex modal shape. Firstly, the complex modal analysis is used to analysis the
cable-damper system, and the physical meaning of complex mode shape is explained. Subsequently,
based on its physical meanings, the real separating variable method is improved by adding phase func-
tion, thus it is possible to explain how the damping force is translated in the cable. In this process. a set
of nonlinear equations are obtained and their general solutions are solved, and the results obtained are
consistent with those by the complex modal analysis. Finally, the effect of the damper on the cable’s real

modal shape and phase is analyzed based on the results obtained.
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Fig.1 Taut cable with external viscous damper
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Fig.2 Balance of forces at mounting points
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