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Wave Load Analysis of Flooded Ship Considering Size of Damage
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ABSTRACT: This paper investigates wave loads of ships that suffer

AA)H

&5 37, Flow in flooded compartment 34

sinkage due to flood in a compartment caused by damage on the side of

the hull. By analyzing ships with various sizesof damage opening, the influence of opening size on ship response is investigated. The motion of
the damaged ship is analyzed by using the boundary element method, based on three-dimensional potential theory, considering hydrodynamic
pressure in the flooded compartments. The shear forces, bending moments and torsional moments are calculated by the direct integration of the
three dimensional hydrodynamic pressure on the outer and inmer hulls. A RORO passenger ship with length of 174.8 m is considered in the

numerical example, and results for wave loads are discussed.
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Fig. 4 Mesh for potential flow analysis
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Table 2 Distribution of mass and gyration radius of example

718t AN FRRES} Ay T3 A6 9N F ship
5 S 9 2o
4% 7igd ¥ 5 B Mas Radius of gyration (m)
Station no s
Table 1 Main particulars of example ship (ton) Roll Pitch Yaw
1 917039 105400 730290  73.0200
LLength) (m) 1748 2 1706962 101550  67.7850  67.7800
B(Breadth) (m) 5.0 3 2496886  9.7700 625410 625400
4 3422456  9.6650 581925  58.1900
D(Initial draft) (m) 6.40 5 4348.026 9.5600 53.8440 53.8400
6 5187496  9.5400 506760  50.6700
Sinkage (m) 0.9649 7 6026966  9.5200 475080  47.5000
8 7146260 95100 42005 442050
Deck height 9.10 9 8265554  9.5000 409510  40.9500
10 9346103 95000 389575 389550
Displacement (ton) 16358.91 11 10426.652 9.5000 36.9640 36.9600
12 11455545  9.5000 362650  36.2600
Center of gravity (X Yo Za)=(83.151, 0.0, 1.665) 13 12484431 95000 35.5660 35.5600
14 13539.140 95000 361830  36.1800
GM (m) 2155 15 14593869 95000 368000  36.8000
16 15218330 95000 379500  37.9500
KG (m) 8.065 17 15842311 95000 391000  39.1000
i 18 16085855  9.5000 398500  39.8500
, , Roll  Fich  Yaw 19 16324490 95000 406000  40.6000
Radius of gyration (m) o5 et 4068 20 16335440 95000 406425  40.6400
' ] ) 21 16358910  9.5000 406850  40.6800
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Table 3 Particulars of flooded compartment

Length (m) 26.714
Breadth (m) 25.0
Height (m) 7.024
Position of center from AP (m) 70.828
Damaged side Starboard
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Fig. 5 Flow rate in flooded compartment (no opening)
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Fig. 20 Vertical bending moments of ship (case 3)
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Fig. 27 Vertical shear forces of ship (case 4)
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Fig. 28 Lateral bending moments of ship (intact)
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Fig. 29 Lateral bending moments of ship (no opening)
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Fig. 30 Lateral bending moments of ship (case 1)
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Fig. 32 Lateral bending moments of ship (case 3)
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Fig. 34 Lateral shear forces of ship (intact)
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Fig. 35 Lateral shear forces of ship (no opening)
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Fig. 36 Lateral shear forces of ship (case 1)
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Fig. 37 Lateral shear forces of ship (case 2)
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Fig. 38 Lateral shear forces of ship (case 3)
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Fig. 40 Torsional moments of ship (intact)

T/pa, o L*
2E-05 4E-05 6E-05 8E-05 0.0001

LZNNL AN L N B e B L N B B |

heli? N
0.8 0.9

AML=0.10
AML=0.30
AL=0.50
AML=0.70
ML= 1.00
AL=3.00
AlL=5.00

————— AML=7.00
——— AlL=9.00

1

9 . i Bl L 1 ol B i i
0 01 0.2 0.3 04 05 06 0.7 0.8 09 1
XiL
Fig. 41 Torsional moments of ship (no opening)
-
(=
Sr e A[L=0.10
of er——  AJL= 0.30
P S —— ML= 0.50
o e AL=0.70
of AL=1.00
<« wf ——— - AJL=3.00
N—' E_ —e— L= 5.00
e 0000 m——— ML=7.00
& ol —e—— ML=9.00
a 9L
=
wl
<L
wl
N
g il il il
0 010 0.8 09 1

il . . Pl Nl
2 03 04 05 06 0.7
X/L

Fig. 42 Torsional moments of ship (case 1)
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Fig. 43 Torsional moments of ship (case 2)
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