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Abstract

In this study, FE-BE direct coupling methods of 1D and 2D problems are considered for the pontoon-type floating structure and
the difference of the modeling dimensions is investigated for the hydroelastic response. The modeling dimensions are defined as the
1D problem consisting 1D beam-2D fluid coupling and the 2D problem consisting 2D plate-3D fluid coupling with zero-draft
assumption. For case studies, hydroelastic responses of the 1D Problem are compared to those of the 2D Problem for a wide range
of aspect ratio and regular waves. It is shown that the effects of the elastic behavior are increased by decreasing the incident
wavelength, whereas the effects of the rigid behavior are increased by increasing the incident wavelength. In 2D problem, the
incident wave angle can be considered, and slightly more accurate results can be obtained, but the computational efficiency is lower.
On the other hand, in 1D problem with plate-strip condition, the incident wave angle cannot be considered, but when the aspect ratio
is large, the overall responses can be analyzed through a simplified model, and the computational efficiency can be improved.
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Fig. 1 Modeling dimensions for hydroelastic analysis
(Suzuki et al., 2006)
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Fig. 4 Coupling conditions for hydroelastic problem
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Table 1 Properties of 1D and 2D-Problems
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Hydroelasti A —
YATOETaste | RAO ¢ ful= VRe(w)?+ Im (w)?
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Incident Angle 0=0 0
Singularity of
Free-surface Non. T=¢
Fluid | Green's Func.
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Relative N
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ik o e © k‘neik lz =4
(16)
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