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Abstract: To study the lateral damping control of a cross-sea cable-stayed bridge under the combined
action of wave and earthquake, taking a cross-sea cable-stayed bridge with a main span of 400 m as
the engineering background, a finite element model of the entire bridge considering the water-structure
interaction under the joint wave-earthquake action was established. The wave load on the high-piled
deck pile group of the bridge substructure was also considered, and the earthquake hydraulic additional
mass was solved based on the radiation wave theory. On this basis, the lateral vibration reduction sys-
tem was constructed by using viscous dampers, and the control effects of viscous dampers under wave
action and wave-earthquake combined action were discussed respectively. The results show that the

lateral damping system with a viscous damper at the top of the auxiliary pier has a better damping ef-
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fect under the action of waves alone, which can effectively restrain the lateral displacement of the main

beam caused by wave load. Under the combined action of wave and earthquake, the selected lateral

damping system still shows a good damping effect, and the influence of damper parameters on damp-

ing performance is basically the same. In order to have the function of both vibration damping and

earthquake damping, it is recommended that the damping index a should be 0.8 and the damping con-
stant C should be controlled within 4 000 - 6 000 kN¢(m/s) “. The research results can provide a refer-

ence for the lateral damping design of cross-sea cable-stayed bridges.

Keywords: offshore cable-stayed bridge; wave load; hydrodynamic force; lateral vibration control;

viscous damper
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