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A Study on Rescue Technique and Safe Tow of Damaged Ship(4)
- Dynamic Stability of Damaged Ship in Beam Wind and Waves -
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Abstract

This paper presents a brief outline of dynamic stability of damaged ship in rough, beam wind and

waves. The one degree-of-freedom, linear roll equation is adopted with the effects of damage fluid and

external forces, but without the effect of sloshing. We evaluate the dynamic stability in terms of
capsizing probability based on energy balance mechanics and risk analysis, the method of which was

proposed by Umeda [2] to the high speed crafts. As a result, we can predict the dynamic stability

quantitatively according to sea state, operating and damage conditions.
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(Table 1) Sea states

Beaufort Ugp(m/sec) H 3 (m) T (sec)
1 0.95 0.1 12
2 2.50 0.2 1.7
3 445 0.6 30
4 6.75 1.0 39
5 9.40 2.0 55
6 12.35 3.0 6.7
7 15.55 4.0 77
8 19.00 5.5 9.1
9 22.65 7.0 10.2
10 26.50 9.0 116
11 30.60 115 13.1
12 34.85 14.0 144
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(Tablte 2) Principal particulars of ship and model

Items Ship {Model
Length between perpendiculars L (m) | 167.0 | 2.385
Breadth B (m)| 226 |0323
Depth D (m)| 134 [0.191
Mean draft(designed) d (m)|{ 90 01287
Displacement volume V (m®)|26186.0|0.0763
Block coeff. Cy | 077 10770
Prismatic coeff. C, | 0778 10.778
Waterline coeff. C. | 0849 | 0849
Model scale 1/70
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{Table 3) Definition of damage number

Damage No. Damaged tank
-1 #6 port
1 #6 star.
2 #
3 #4
4 #3
5 #2
6 #1
7 #6 port & star.
8 #6 port & #5
9 #6 star. & #5
10 # & #4
11 #4 & #3
12 #3 & #2
13 #2 & #1
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(Table 4) Condition of intact ship

Ballast condition
Draft fore df 371 m
aft da 441 m
Metacentric height GM 31, 25 20 m
Permeability u 095
J7R 0.97
Half load condition
Draft fore df 60 m
aft da 70 m
Metacentric height GM 10,07 m
Permeability u 05
U 05
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