183

(5311 B HAEMFELUFBHBERC SV THK)

WRITX VSRS 0 5 AIRE OB

—BEBRGEEIDC I DHDATY) v Fv 7D T—

ER
ER

ol 2

x® OMosE* ER B ¥ IE e
=3

ﬁ :_—_:**

On the Wave-Induced Ship-Hull Vibration
——Springing caused by higher-order exciting force—

by Kunifumi Hashimoto, Member

Masataka Fujino, Member

Seizo Motora, Member

Summary

Springing is not fully explainable on linear exciting force.

Several authors have proposed

the methods to calculate nonlinear exciting force related to the springing, but many of them

are not satisfactory from the hydrodynamic point of view,

as Tasai has pointed out?.

Moreover in the experimental technique, there seems to exist some room for further impro-

vement.
The purposes of this investigation are
(1)

test,
(2)
(3)
(4)

to confirm the springing phenomena, especially higher-order resonance by the model

to calculate nonlinear hydrodynamic force as two-dimensional wave-making problem,
to apply this hydrodynamic force to the analysis of the ship-hull vibration, and

to compare the calculated vibratory response with the experimental results.

The model used in this investigation is one-body made of hard rubber.

The experimental

data show occurence of springing in superharmonic resonance. The frequency components of

the vibratory responses (acceleration,

pressure,

bending moment in midship section, and

encounter wave) are detected by Fourier analysis.
The calculation method of second-order force is in accordance with Lee’s papers. It provides
an approximate value because in headwave the strict solution of the two-dimensional diffraction

problem has not been obtained.

The calculation of the vibratory response in second-order resonance gives fairly good agre-

ement with experimental data.
ynamic wave-making problem.
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Table 1 Principal particulars of the model

£ # L 3.80 [m]

L] B=2b 0.50 [m]

b = D 0.30 [m]

L K d 0.10 [m]

B oK B w 172.00 [kg]

TRBH EBR S Cu 1.00

METE B2 K 1.96 [m]

HOAME Ze 0.00 [m]

(RHounE)

"HEARBR N 3.5 [Hz]
0.241 (V=0.0m/s)
0.203 (V=0.4m/s)

I ER h 0.197 (V=0.6m/s)
0.197 (V=0.8m/s)
0.193 (V=1.0m/s)
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Fig. 10 Oscillatory response of vertical acceleration and vertical bending moment (fe=f,/2)
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(2 2nd order Dfi#
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