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A Study on Rescue Technique and Safe Tow of Damaged Ship(1)
- Prediction of Final Drafts and Residual Stability of Ship in Damage -
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Abstract

Damage stability is generally very important as a part of rescue technique of damaged ship and also
in connection with the requirements of MARPOL 73/78[2].

Damage stability calculation program has been developed and suggested, which can be used on an
onboard computer for any operating drafts.

The program is based on lost buoyancy method for calculation of final drafts, and also based on
added mass method for calculation of residual righting arm. The numerical method suggested by
Hamamoto-Kiml[6] is adopted for calculation of intact righting arm(GZ).

The model experiments on damage stability are also carried out in a small tank with tanker model
2.385 meters long. The experimental results are compared with the calculations by the suggested

method.
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Fig.1 Sinkage and trim by lost buoyancy
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Fig.5 Flow chart for calculation of damage
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(Table 1) 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 |0191

d(m) | 90 {01287
Vim®) |26186.0(00763

Mean draft(designed)

Displacement volume

Block coeff. Cy 0.77 10770
Prismatic coeff. C, 0.778 | 0.778
Waterline coeff. Cow 0.849 | 0.849
Model scale 1/70
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Fig.7 Tank arrangement of tested model
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(Table 2> Tested condition of intact ship model

Draft fore dfy(m)| 0053

aft day(m) 0.063
Displacement W{(kg) 30.75
Metacenteric height GM(m) | 0.0445
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(Table 3) Definition of damage No.

Damage No. Damaged tank
-1 #6 port
1 #6 star.
2 #5
3 #4
4 #3
5 #2
6 #1
7 # port & star.
8 #6 port & #
9 #6 star. & #5
10 #5 & #4
11 #4 & #3
12 #3 & #2
13 #2 & #1
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Fig.8 Experimental apparatus for measurement of
righting moment acting on model[7]
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Fig.11 Residual righting arm at damage
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Fig.13 Residual righting arm at damage No. 6
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Fig.10 Residual righting arm at damage No. 1
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Fig.12 Residual righting armm at damage
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Fig.15 Residual righting arm at damage No. 12 condition
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Fig.16 Final drafts at bow and stern after damage
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