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Abstract
It has been well known that high speed boats often suffer from excessive impact pressure

on the bottom when they navigate among waves in high speed.

This impact pressure is

sometimes so high that it will cause excessive acceralation and may give damage to the crew
and passengers, and may give damage on ship’s hull structures.

In this paper, the authors deal with a simulation of motion of a high speed boat in waves
taking into account of effect of impact force when the boat touches the wave surface. Based
on this simulated motion and relative velocity of the boat and wave surface, the impact
pressure upon the bottom of the boat is calculated by a modified Watanabe's method.

Results are compared with results of full scale measurement and model experiments con-

ducted by Japan Small Craft Inspection.

tion agreed fairly well with model experiments.

It was found that the results of simulation of mo-

Particularly the range of wave length to

ship length ratio and speed of the boat when the boat jumps over the waves agreed quite

well.

Simulated impact pressure was found a little smaller than results of model experiment.
However longitudinal and transverse distribution of the impact pressure agreed fairly well.
From the results of simulation together with model and full scale experimental data, the
mechanism of occurence of impact pressure was clarified.
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Cw=Cacos(kz+w,t) : incident wave
{4 : wave amplitude
Hy=2¢,:
k=w?/g : wave number

wave height

o : wave circular fregency
w,=w-+kVg : encounter frequency
Zy(z, 0)=d+{—(2—26)0—C, : draft at (z, 6)
d : sectional draft in still water

2¢ : coordinate of the center of gravity
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My : sectional added mass for heave mo-
tion
Ny : sectional damping coefficient for
heave motion
a : angle between bottom and wave
tangential
B : rise of floor (in degree)
Vg : forward speed of ship
b : sectional breadth
0 : density of water
v, : relative velocity between wave sur-
face and bottom"

: gravitational acceleration

> @

: wave length
L : ship length

0w=—‘%;—Cw : wave slope
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Forward Speed = 3™

Rise of Floor = 201
Pitch  Angle = 20
Freauencvy = .5

Fig. 3 Records of forced heave motion
(Heave and impact pressure)

Fig. 4 Longitudinal pressure distribution
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Table 1 Principal demensions
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B 2.44 " 48.88 "
m om
ds 0.375 7.5l
m ocm
da 0.400 8.0l
ton kg
w 2.187 17.58
m om
G (above B.L) 0.428 8.57
m cm
%G 0 - 700, 14.02 4
Kyy 0.256 L
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Fig. 11 Result of simulation and model test
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Fig. 14 Simulated ship motion in the head
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