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An experimental study on roll instability of high-speed boats

by Ken Sakaguchi, Member Katuo Suzuki, Member

Shigeyuki Hibi, Member

Summary

Using two hard chine boat models, a torpedo boat with broad span and a passenger ferry with narrow span,
fundamental data related to roll instability is obtained from static and dynamic inclining tests and roll tests in
waves. The value of GM is confirmed to decrease when transversely inclined by hydrostatic calculation and inclining
experiments in calm water and in steady flow. The broad spanned boat is obtained to be more advantageous at
high speed. The wave analysis is conducted to get wave spectrum and wave pattern resistance for inclined hulls. At
the same time wave pattern transverse force is calculated by Kotchin’s formula. Furthermore wavelet transform is

adapted to the wave analysis and the positions at which wave resistance and transverse force act are presumed.

Wave test for inclined hull is conducted in order to simulate turning in wave. Roll amplitude increases in pro-

portion to mean inclining angle. With respect to roll at high speed the broad spanned boat is also more advantageous.
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Table 1 Principal dimensions

Model| 1lpp B d Disp. KR KM

P [0.690m|0.197m| 0. 027m | 1. 345kg| 0. 017m| 0. 145m

0 0.750m [ 0.168m]| 0. 028m| 1. 545kg| 0. 019m| 0. 134m
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Fig. 1 Body plans for Boats P (above) and O

Fig. 2 Hydrostatic curves for Boat P at § =0 °
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Fig. 3 Hydrostatic curves for Boat P inclined by
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Fig. 4 Calculated reduction of GM for Boats P
(solid) and O (broken) vs. inclined angle
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Fig. 7 Dynamic inclining test
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Fig. 15 Propagated waves from a hull
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(Boat P, F,,=0.62, {=2.5Hz)
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F,,=0.40 in head waves
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Fig. 21 Mean augmented resistance for Boat P at
F,=0.52 in head waves
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Fig. 22 Mean augmented resistance for Boat P at
F,=0.62 in head waves

[Ra/gAka
3.5 | a/A
1/40 1/80 1/160  Fn
3.0 ® A 0.62
: n ° A 0.52
] o) A 0.40
2.5 A
A
2.0
L JNO)
1.5
)
1.0
[
0.5 | ®
0.0 oD %o
0.0 0.5 1.0 1.5 2.0 2.5

3.0
A/Lpp

Fig. 23 Amplitude of surge force for Boat P at
advanced speed
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Fig. 24 Amplitude of heave for Boat P at ad-
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Fig. 25 Amplitude of pitch angle for Boat P at
advanced speed
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Fig. 26 Amplitude of roll angle for Boats
P(above) and O(below)
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analysis for Boat P at F,,=0.62
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