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Analysis the factors on the capsize of passenger vessel Sewol

Jung-Chang Kiv, IFKwon KANG', Sang-Jun HAM' and Chi-Wan PARK'

Div. of Marine Production System management, Pukyong National University, Busan 608-737, Korea

'Dep. of Fisheries Physics, Graduate school,
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A historical tragic disaster happened by capsizing the passenger ship Sewol at South Western Sea of Korea in 16, April 2014.

The ship which left Incheon harbour to bound for Jeju port passed Maengol strait and reached to approach of Byung Pung

island, and then capsized and sank with a sudden inclination to the portside in the mean time of starboard the helm. In this

time, the ship which has very poor stability without sufficient ballast waters and with over loading cargo listed port side

caused by the centrifugal force acting to the outside of turning. A lot of cargoes not fastened moved to the port side

consequently, and the ship came to beam end to capsize and sank in the end. No crews including especially captain would

offer their own duties in a such extremely urgent time, as a result, enormous number of victims broke out including a lot

of student. In this report, author carried out some calculation on the factors which influenced on the stability of the ship,

i.e. the ship's speed, the rudder angle, the weight of cargoes and distance of movement, the surface effect of liquid in the

tank. We found out that the most causes of capsize were the poor stability with heavy cargoes and insufficient amount of

ballast water against the rule, and the cargoes unfastened moved one side to add the inclination as well. Above all, the owner

be blamable because of the illegally operating the ship without keeping the rule.
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Table 1. Particulars of Sewol at capsizing

Description Principal particulars

Gross tonnage (ton) 6,825
Full load displacement (ton) 9,719
Light weight (ton) 6,213
Dead weight tonnage (ton) 3,506
Cargo weight (ton) 2,143
Ballast water (ton) 744
Length (B.P) (m) 132
Breadth (MLD) (m) 22
Depth (MLD) upper deck (m) 14
Draft FP (m) 5.6

AP (m) 6.6
Maximum/designed speed (kts) 23.5/22.0
Cb 0.75
M.T.C (ton.m) 174.1
T.P.C (ton) 24.0
L.CF (m) -11.8
L.CB (m) —6.1
L.C.G (m) —6.1
V.CB (m) 3.5
G, M (m) 0.8
KMT (m) 11.3
KG (m) 10.5
Complement 956
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Fig. 2. A schematic diagram of heel moment acting on a vessel in tuming.
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Table 2. Radius of turning circle of Sewol according to the rudder angle

Rudder angle radius of turning circle

©) (m) remark

5° 1,303

10° 662 similar to real condition
15° 453

20° 352

25° 295
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Fig. 3. Angle of inclination outside due to the ship's speed and rudder
angle.
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Table 3. Loading condition of the water ballast tanks and other tanks
of Sewol

Tanks C?E/?;;ty Qzl&rz;l)ty rlz;gzdl(?/f Remarks
F.P. Tank 246.2 0 0.0 empty
No.l B.W.Tank (C) 90.6 82.0 90.5
No.2 B.W.Tank (C) 2063  200.1 97.0
No.3 B.W.Tank (P&S) 444.5 0 0.0  empty
No.4 B.W.Tank (C) 1475 1432 97.1
No.5 B.W.Tank (P) 1109  107.6 97.0
No.5 B.W.Tank (S) 112.0  108.6 97.0
No.6 B.W.Tank (C) 207.9 0 0.0  empty
A.P. Tank 472.1 0 0.0  empty
Heeling Tank (P&S) 463.8  102.6 221
Total 1,783.5  744.1 500.7
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Fig. 4. Angle of inclination due to the surface effect of ballast water.
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No.3 ballast water tank additionally.
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