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ABSTRACT

As per the expanding needs of marine exploitation, many floating structures have
been built. Among these, box- type floating body is considered as the most basic
shape, to which plant barges and crane barges belong.

Stability problem is very important for floating bodies. In order to increase
transverse stability, this paper employs bulwarks along the upper deck sides of
box - type floating body and the emphasis is laid upon the effect of bulwark on
transverse stability.

In the present paper, the calculation method of heeling moment acting to the
ship due to hydrostatic pressure is suggested and actual procedures of the cal-
culation for box-type floating body with bulwarks are shown. Furthermore cor-
responding model tests are carried out in small water tank.

Through the comparison between calculated and measured values, it is confir-
med that the present calculation method is useful. And employing bulwarks on
floating body is very effective for increase of transverse stability at the heel-

ing angles about 15~ 30 degrees.
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NOMENCLATURE

: Center of gravity

B : breadth of ship

B : center of buoyancy

b : breadth of bulwark

D : depth from bottom to bulwark top
d : draft

f . freeboard

G

g

: gravity accelation
GM : metacentric height
GZ : righting arm
(GZ), : righting arm in case of no bulwark
GZ, : dynamic righting arm
: heeling moment
: length of ship

. hydrostatic pressure

K
L
P
V : displacement volume
W : weight of ship

Y : lateral force by hydrostatic pressure

Z : heaving force by hydrostatic pressure

z¢ . z coordinate of center of gravity

z. . z coordinate of water plane

o-yz : coordinate system fixed in the ship

d- n{ : coordinate system fixed relative to earth
¢ : heeling angle of ship(deg.)

p - density of water

Lo : sinkage of ship
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Fig.2—2 Cross section of box-type barge and coordinate system.
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Table.3—1 Principal dimensions of models.
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FEH

£3-13 o

model ships

items model Ne ] model Na 2
Length(L) 1.00 m 1.00m
breadth(B) 0.25m 0.25m
s of
et %) 0.20 m 0.20m
mean draft(d) 0.10425 m 0.106 m
freeboard(f) 0.04575 m 0.044 m
GM 0.03 B 0.028B
hull weight 15.0 kg 14.76kg
ballast weight 11.06 kg 10.08kg
displacement (W) 26.06 kg 24.84kg
D/B 0.8 0.8
b/B 0.4 0.16
d/B 0.417 0.424
f/d 0.439 0.415
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Fig.4—2 Effect of bulwark breadth on stability.
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Fig.4—5 Effect of freeboard on stability.
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