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Abstract

In this paper, a numerical flume of internal solitary wave with various design amplitudes is estab-
lished based on the Fluent software. The internal solitary wave is simulated by mass source
wave-generating method and the simulation results are compared with the physical experiment
and theoretical results. The data of wave-induced flow field are obtained by monitoring function
of the software. Combined with the modified Morison equation, the effect of internal solitary wave
on the top tension riser is calculated, and its dynamic response is analyzed by finite element me-
thod. The results indicate that the mass source wave-generating method adopted in this paper is
in good agreement with the experimental and theoretical results. Under the large amplitude in-
ternal solitary wave, the horizontal force of internal solitary wave on the riser in the upper fluid is
obviously greater than that on the riser in the lower fluid. The riser under the action of internal
solitary wave will undergo large deformation and produce large stress. When the valley reaches
the riser, the stress and deformation reach the maximum.
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Figure 1. Sketch of theoretical models for internal solitary waves
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Figure 2. Sketch of the mass source wave-generating method
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Table 1. Setting of numerical simulation condition
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Figure 3. Comparison of numerical waveform with experimental and theoretical results
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Table 2. Parameters of internal solitary wave
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Figure 4. Comparison of numerical waveform with theoretical results
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Figure 5. Displacements of riser at different moments
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Figure 6. Stresses of the riser at different moments
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Figure 7. Time-histories of displacement for nodes in different depth
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Figure 8. Displacement of riser with trough arrives
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