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Snap-Through Phenomenon in Complex Nonlinear Seismic Response of Long-Span
Cable-Stayed Bridge Having Short Tower Link and Countermeasure

Hiroshi Kikawa, Kenji Namikawa, Takao Mizoguchi, Hiroki Yamaguchi,

Masaaki Yabe

In order to obtain the seismic response to level 2 earthquake motions exerted on a long-span cable-
stayed bridge where the main girder and the main tower are connected by a short tower link, complex
nonlinear dynamic analyses were performed in consideration of material nonlinear and geometrical
nonlinear responses. The results of the analyses showed that the snap-through phenomenon occurs in the
nonlinear seismic response associated with the tower link. The snap-through phenomenon was caused
because the damping effect of the tower link was overestimated due to the use of a Rayleigh Damping
Matrix. To prevent the snap-through phenomenon, a method of optimizing the viscous damping
idealization was proposed. The study also demonstrated that results as good as those of the complex
nonlinear dynamic analysis could be obtained by the material nonlinear dynamic analysis based on the
linearized finite displacement theory in which the geometrical nonlinearities of the tower link are

represented by hardening springs.



