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Seismic Mitigation for Elastic Cable of Cable-Stayed Bridge
Considering Nonlinear Factor

XU Li, XU Yang, HUANG Qunjun, ZHANG Chao
( College of Civil Engineering, Fuzhou University , Fuzhou, Fujian 350116, China)

Abstract: Elastic cable, a commonly used damping device for middle span cable-stayed bridge, is inexpensive and sim-
ple in structure. However, its effects and mechanism in long-span cable-stayed bridge are not clear. Thus based on the
engineering background of double tower cable-stayed bridge, the fine finite element model was established with nonlinear
factors such as large displacement, sag effect, and bearing nonlinearity considered. Nonlinear Time-history analysis
method was used to analyze the mitigation effect of elastic cable to long-span cable-stayed bridge under earthquake. The
result demonstrates that the elastic cable can increase the overall stiffness of cable-stayed bridge, reduce the displacement
of the tower top, and that of the girder end and the relative longitudinal displacement between towers and girders. Fur-
thermore, it can reduce the base moment response of the main tower. It can be seen from the longitudinal displacement
envelope, the shearing envelope and the moment envelope of main tower body that the elastic restraint system with elastic
cable has more obvious seismic mitigation effects.
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