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Fig.1 A sketch map of the topography and the coordinate system in the harbor
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Table 1 Parameters of topography and waves used in the numerical experiment

T % A hi/m S0 /Hz Hi/m s
a 0.002 12.5 0.022 2 0.46 0.005
b 0.003 46.5 0.030 9 0.376 0.005
c 0.004 67.6 0.034 4 0.31 0.005
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Fig.2 A schematic diagram of instantaneous wave surface at 3 900 s
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Fig.3 The wave surface time series of transverse oscillation at the back wall
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Fig.6 The change of the amplitude of the transverse oscillation formed at the back wall with the transverse slope
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Fig.7 The change of the amplitude of the transverse oscillation formed at the back wall with the incident wave height
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Numerical Simulation of Transverse Oscillations in a Rectangular Port
Pool With Hyperbolic-cosine Water Depth
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Abstract: In order to study the surge-induced transverse oscillations in port pools, the fully nonlinear
Boussinesq numerical model FUNWAVE 2.0 is used to simulate the transverse oscillation of mode in a rec-
tangular port pool with hyperbolic cosine water depth. It is found that only by setting a small transverse
slope at the bottom of the port pool can the transverse oscillation be successfully excited, whereas no obvi-
ous transverse oscillation can be excited under the condition that the transverse water depth remains un-
changed. By analyzing the effects of longitudinal slope, transverse slope and incident wave height on trans-
verse oscillation, the influence of transverse slope is understood. When the amplitude of transverse oscilla-
tion is small, it keeps a linear relationship with the transverse amplitude; when the amplitude of
transverse oscillation is large, it is limited by the nonlinear intensity and grows slowly; and when the lon-
gitudinal slope is large and the incident wave height is small, the amplitude of transverse oscillation can ex-
ceed the longitudinal oscillation and dominate the water movement in the harbor after growing for a certain
period of time. All the transverse oscillations mentioned above are the results of nonlinear effect, rather
than those simply caused by the diffraction that is caused by topographic changes.
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