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A Study on the Wave-Induced Rolling

Motion of the Ship in a Seaway (SEIKAN KORO)

i §

Rihei KAWASHIMA

Abstract

From the point of view of forecasting a ship’s motion on the sea, as connected with the
manoeuvering of the ship, the author studied about the ferry boat TOYAMARU, Type S
especially on the rolling motion of the ship. :

The studies and conclusions come under the following headings:

(1) The determinatisn of motion of seaway itself.

According to the theory of forecasting wave and swell by H. U. Sverdrup and W. H. Munk,
the wave height and period on the standard course (Figs. 1~2) for 8 principal directions and
various wind velocities (10 m/sec., 20 m/sec. and 30 m/sec.) were calculated for the Seikan
Koro and shown in Figs. 3, 4, 5, 6, 7, 8, 9 and 10.

(2) The equation of rolling motion of ship.

Using Table 2 and the result of experiment for rolling motion of ferry boat, the works
made calculations of the damping coefficient, restoring force and exciting force by waves for
underway condition of ship, and the equation of motion was determined (Ceq. (1)).

(8) The study of rolling motion in a seaway (Seikan Koro)

1. Solving the equation of the rolling motion and assuming that the seaway was consisted

of a regular train of waves, then

P’
LS e —
A (1- 227+ (26, )
Where : Pmax Maximum angle of roll

¢’ . Effective wave slope
Ae . Effective turing factor
K : Dimensionless damping coefficient
From the above equation, the relation between maximum roll angle and turning factor for
various wave slopes was shown in Fig. 13.
2. Effective wave slope ¢/ =¢. 7. sinX
¢ : Wave slope
7y . Effective wave slope coefficient
X . Angle of wave and ship encounter
3. Turning factor on seaway (Seikan Koro)
Effective turning facters (Tx/Te) were shown in Figs. 14, 15, 16, 17, 18, 19, 20, and 21.
According to the above theoy, finding the position of ship and condition of wind, the maxi-
mum angle of roll at any point on standard course can be forecasted.
In addition, the author studied on the properties of seaway (Seikan Koro) and the relation-
ship of ship and seaway.
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Pmax 5° 10° 15° 20° 25° 30° 35° 40° 45° 50°
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K 0.074 0.087 0.100 0.114 0.128 0.141 0.155 0.168 0.181 0.195
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Lpp = 113.2 m,

B =15.85m,

Table 2. Condition of ship (TOYAMARU)
D = 6.80 m,

(vi, 3

Light condition

U/W condition A

Full condition

tons

Disp. 3,964.00 5,258.70 .tons 5,364.10 tons
Fore . 8.57 m 4.73 m 4.8l m
Draft { Aft 4.36 m 5.01 m 5.06 m
Mean 3.97 m 4.87 m 4.94 m
GM 0.91 m 0.91 m 0.98 m
KG 6.62 m 6.44 m 6.36 m
Cp 0.603 0.640 0.643
Co 0.542 0.584 0.587
Cw 0.735 0.799 0.804
™ Table2 OFHREEZOVWT, ¥ %58+ 2 &,
Y =1-0.6763-+0.46282—-0.15733
8 =
2T AL, Fig. 12 &1 %,
WV MR BEAIC LDHER
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.
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AT RE, WHIC L 2HBEBNOL T EL 3 &, BIEOERENIARY TEA LN 3,

Pmax ) b’

® - ¢ = T 9w 1 o
50 max /\/(1—Aé)2+4’C2A: (1)

{HL » @max : BUSOBRKA, Aet
W& R & AR oOBEEEE Bk
(Ts/Te=w./ve) ;
&/ BRI (= dysinx)
@’ =2°, 6°, 10°, 14%=5} L T,
Praxd Ae & DBEFRY Fig 1310
AT Bo
FLEEFI I AT B Al DT
i3, BEEAIILERIR Y RE T A
b, MICHTFHEL - 8 THA
12X T, HEDREERIZ A4 =D
DY & %o TGN EAE RIS T
HHNLO°E$ 5L, Figs. 14~21
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Fig. 12. Effective wave slope coefficient
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Fig. 13. The relation between maximum roll angle
and effective turing factor
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