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Abstract

Among many factors to be considered for higher safety level requirements, the hull stability in intact and damaged conditions in
seaways is of utmost importance, Since the assessment of a damaged ship is complicated due to the highly non—linear behavior, it is
widely acknowledged that computational fluid dynamics (CFD) methods are one of the most feasible approaches, Although many
research activities are being reported on the damaged ship stability recently, most of them are not designed for validation of CFD
studies, In this study, well—designed model tests were performed to build a CFD validation database, which is essential in developing
better CFD methods for the damage stability assessment, The geometry of the damaged compartment and test conditions were
determined based on preliminary CFD simulations, Free roll decay tests in calm water with both intact and damaged ships were
performed and the roll motion characteristics were compared, The damaged ship showed a larger roll damping coefficient and more
rapid decrease of roll amplitude than the intact ship, The primary reason of these efforts can be explained by the movement of the
flooded water,

Keywords : Free roll decay test (K}7 &2 Z4| AS), Damaged ship stability (&4 MEF OFHA) CFD validation (CFD Z45),Roll
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Table 1 Principal dimensions of the barge

Parameters Value (Unit)
Length 36.58 (m)
Beam 7.62 (m)
Height 3.048 (m)
Draft 1.829 (m)
Mass 4.814 x 10° (kg)
VCG (above the keel) 3.44 (m)
Roll radius of gyration 3.478 (m)
GM 0.12 (m)
Water depth 7.315 (m)
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Table 2 Simulation conditions
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Parameters Value (Unit)
Wavelength 21.95 (m)

Wave height 1.463 (m)

Wave direction 90 (deg)

Wave period (infinite depth) 3.75 (sec)
Wave period (finite depth) 3.806 (sec)
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Table 3 Main dimensions of the damaged compartment

Parameters Value (Unit: m)
Length 0.55
Breadth 0.515
Height 0.186

Draft 0.132
Damaged length 0.17
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Table 4 Principal dimensions of the ship and model

ltem Prototype Model
value value
Lpp (m) 2477 3.0
Beam (m) 35.5 0.43
Draft (m) 8.3 0.1
Disp. (ton) 56541.5 0.1
LCB (m) B B
(+: forward of the midship) 3.0% 0.087
LCG (m) ~ ~
(+: forward of the midship) 6.329 0.077
KB (m) 4.085 0.049
KM (m) 18.781 0.227
desired 16.393 0.199
KG (m)
measured : 0.197
desired 2.388 0.029
GM (m)
measured : 0.029
desired 14.814 0.179
kxx (m)
measured : 0.176
Ky () desired 61.925 0.750
m
measured : 0.751

<Plan view>

<Side view>

Fig. 3 Model ship with damaged compartment
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Table 5 Roll motion period and damping ratio (intact)

Period of roll motion 2.02 sec
B44~,10g/B44,criti(fal 3.07 %
B44.,encrgy/B44A,cm‘tz'[;al 311 %
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Fig. 6 Roll time history measured by IMU (damaged)
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Table 7 GM in intact and damaged condition

GM j, (damaged)
2.38 cm

GM (intact)
2.89 cm
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