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Calculations of the Hydrodynamic Forces Acting upon a Ship with
Large Amplitude Motions (1st Report)

——Hydrodynamic Forces Acting upon a Ship’s Cross Section—-

by Ken Takagi, Member

Summary

In order to solve nonlinear hydrodynamic problems of a ship with forward speed, a non-
linear calculation method of two-dimensional hydrodynamic problems is developed. The free
surface boundary conditions are linearized, but an exact body boundary condition permits
large amplitude motion of the body. Appling the multi pole expansion method, a calcula-
tion procedure which gives an exact solution of the boundary problem mentioned above is

developed.

pared with measured ones.
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Ignoring the effect of the free surface on the bi-harmonic component of the ve-
locity potential, an approximate calculation method is proposed.

Calculated results are com-

The approximate method gives fairly good estimations.
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Fig.2 Various components of the ﬁuid—dyné-
mic force calculated by the multi pole
. expantion method
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Table 1 Various components of the radiation wave amplitude ratio

a/d Kl 7\.2 .K:; _Kl’ Ks ‘Ks
0.3 0.691 0.085 0.037 0.009 0.031 0.057
0.5 0.665 0.095 0.019 0.096 0.045 0.111
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