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Abstract

In the vibration analysis or submerged of floating bodies such as ship and offshore structures, the coupled
system between structure and fluid satisfying the compatibility conditions on the wetted surface should
be considered.

It is well known that the hydroelastic analysis of structural vibration in contact with fluid can be solved
by applying the finite element method to structure and the boundary element method to fluid domain.
However such an approach is impractical, because fluid added mass matrix is fully coupled on whole wetted
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surface.

To overcome this shortcoming, an efficient approach based on reanalysis scheme is proposed in this paper.
The proposed method can be applied for cases with higher modes lacking 3-D reduction factor J as well
as beam-like modes of marine structures. It is well known the traditional method using 2-D added mass

and J-factor is good only for beam-like modes with reliable J values. The validity and the calculation efficiency

of the proposed method are proved with numerical examples.
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Table 3.1 Comparison of natural frequencies by
various analysis methods

Mode Original Modified Structure
Structure | Direct Analysis | Reanalysis

1 0.69766 0.61305 0.61305
2 1.25165 0.87372 0.87372
3 2.39007 1.40254 1.40254
4 2.93504 1.60264 1.60264
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Table 3.2 Comparison of analysis results for

floating structure (Hz)
Frequency| in air in water
Mode £ £ 5! fie
H. 7.39 | 6.604 | 6.727 | 6.524
V. 7.39 | 5964 | 5848 | 5.718
T 1588 | 1588 | 15.88 | 15.88
Vs 1793 | 1524 | 1527 | 14.40
H, 1793 ( 16.09; 1627 | 16.05
L. 25.70 - - 2324
H. 3056 | 27.61 | 2793 27.52
v, 3056 | 26.81 | 2667 2551
T, 31.25( 31.25{ 31251 31.25
Vs 4367 3863 | 3762 | 3554
H; 43.67 { 3959 | 4000 | 39.35
local(1) 4540 | - - 43.36
Ts 4561 | 4561 | 45.61 | 45.61
local(2) 4567 | — - 4354
local(3) 4980 | -— - 46.24
local(4) 4981 - - 4727
L 50.16 - - 46.67
local(5) 51.31 - - 47.75
local(6) 51.96 - - 4793
CPU time 840.76 |903.87 {937.74 1895.05
(sec)

far +

£

Rea -
fon -

FogE=

Natural frequencies in air

Natural fequencies by uncoupled reference
mode analysis using 2-D fluid added mass
and Kumai's J factor

Natural frequencies by uncoupled reanaly-
sis using 2-D fluid added mass and Kumai’s
J factor

¥4 . Natural frequencies by coupled reanaly-

sis

: Vertical mode of n nodes

: Horizontal mode of n nodes

. Torsional mode of n nodes
: Longitudinal mode of n nodes

. J-value not available
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Fig. 3.2 Some examples of the mode shape of
floating cylindrical shell obtained by
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