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State-of-the-art review of the action of extreme wave (wave-current)
on the superstructure of sea-crossing bridges in 2019
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Civil Engineering, Chongqing Jiaotong University, Chongqing 400074, P. R. China)

Abstract: With the rapid development of transportation and the development of offshore projects, more and
more sea-crossing bridges will be built and developed in the future. However, the marine environment in
which the sea-crossing bridge located is extremely complex, it will suffer from the huge threat of storm
surge and tsunami and other complex and extreme disasters. In recent years, scholars at home and abroad
have carried out related research on the problem of extreme wave (wave-current) forces on the
superstructure of sea-crossing bridges. In this paper, the theoretical, numerical and experimental research
and progress of the superstructure of sea-crossing bridges under extreme waves (wave-current) are

reviewed in recent years. It is pointed out that the wave-current interaction should be considered in the
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simulation of the real marine environment, and the interaction of the superstructure of sea-crossing bridges

and extreme wave (wave-current) is a kind of fluid-solid coupling problem. In the future, it is necessary to

consider the dynamic response of the superstructure of sea-crossing bridges in numerical calculations and

flume tests, and to study the failure mode and failure mechanism of the sea-crossing bridge under the action

of extreme waves (wave-current).

Keywords: sea-crossing bridge; superstructure; wave-current force;flume test; fluid-solid coupling
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Fig. 1 Comparison of experimental results and

empirical formula results-'*
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Table 1 Comparisons of related errors between different

empirical methods for wave forces

R ViRS Fu Fv
Douglass %561 1. 258 0.213
Cuomo ZL7] 2. 359 0. 142
Huang 416! 0. 187 0.126
Huang %17 0.091 0. 065
Xu %l22] 0. 329 0.167
McPhersonl 28] 0. 369 0.172
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Fig.3 Comparison of experimental results and

numerical simulation results"'*
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Fig.7 Comparison of experimental and simulation results of

box girder superstructure under the action of wave and current™
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