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Nonlinear Transient Response of Stay Cable With
Viscoelasticity Damper in Cable Stayed Bridge
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Abstract: Taking the bending stiffness, static sag, and geometric nonlinearity into consideration,
the space nonlinear vibration partial differential equations were derived. The partical differential equa-
tions were discretized in space by finite center difference approximation, then the nonlinear ordinal
differential equations were obtained A hybrid method involving the combination of the Newmark
method and the pseudo force strategy was proposed to analyze the nonlinear transient response of the
indined cable dampers system subjected to arbitrary dynamic loading. As an example, two typica
stay cables were calculated by the present method. The results reveal both the validity and the defi-
ciency of the viscoelasticity damper for vibration control of stay cables. The effidency and accuracy of
the proposed method is also verified by comparing the results with those obtained by using Runge_Kut-
ta direct integration technique. A new time history analysis method is provided for the research on the

stay cable vibration control.

Key words: stay cable; transient response; vibration control; non linearity



