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Abstract

In this paper, the k-¢ turbulence model and VOF motion interface tracking method are used to si-
mulate the numerical wave, and the two-way fluid-structure interaction between the steel pipe
pile platform and the wave is implemented by using displacement-pressure format finite element
method. The stress and deformation characteristics of the steel pipe pile platform under the action
of wave force are analyzed by taking the construction platform at the Yangtze River Estuary as an
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example, which provides a reference for platform design.
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Figure 1. Realization idea of two-way fluid-structure interaction
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Figure 2. Comparison between simulated wave surface and design wave surface
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Figure 3. DM modeling diagram of platform and wave tank
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Figure 4. Wave surface near the platform (t =5.0 s)
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Figure 5. Flow velocity nephogram of wave surface (t = 5.0 s)
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Figure 6. Pressure nephogram of wave surface (t = 5.0 s)
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Figure 7. Stress nephogram of platform (t = 0)
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Figure 8. Stress nephogram of platform (t = T/8)
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Figure 9. Stress nephogram of platform (t = T/4)
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Figure 10. Stress nephogram of platform (t = 3T/8)
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Figure 11. Stress nephogram of platform (t = T/2)
E 1l FERARE(=T/2)

DOI: 10.12677/hjce.2023.1211150 1308 TARTHE


https://doi.org/10.12677/hjce.2023.1211150

R, IR

“ 6.398e+007
[ 4.800e+007
3.201e+007
1.602e+007

3.617e+004
[Pa]

Figure 12. Stress nephogram of platform (t = 5T/8)
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Figure 13. Stress nephogram of platform (t = 3T/4)
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Figure 14. Stress nephogram of platform (t = 7T/8)
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