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Large-Scale Oil Spill Accident by Tankers

year ship name flag state volume causes

(103 kL)
1967 | “Torrey Canyon” Liberia 119 | grounding
1972 | “Sea Star” Korea 120 | collision & fire
1976 | “Urquiola” Spain 100 | grounding
1977 | “Hawaiian Patriot” | Liberia 95 | foundered 12yrs|
1978 | “Amoco Cadiz” Liberia 223 | grounding
1979 | “Atlantic Empress” | Greece 287 | collision & fire
1979 | “Independenta” Rumania 95 | collision & fire
1983 | “Castillo de Bellver” | Spain 252 | fire
1988 | “Odyssey” Greece 132 | foundered 17yrs|
1989 | “Exxon Valdez” USA. 37 | grounding
1991 | “ABT Summer” Liberia 260 | Fire
1993 | “Braer” Liberia 85 | grounding
1996 | “Sea Empress” Liberia 72 | grounding
1997 | “Nakhodka”)| Russia 6.2 | foundered 26yrs|
1999 t‘Erika”| Malta 10 +« | foundered 25yrs|
2001 | “Baltic Carrier” Marshall Is. 2.5 | collision & fire
2002 | [“Prestige”| Bahama (4)?? | foundered 26yrs|
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TYPICAL WASTAGE PATTERNS
"-COATED STRINGER.
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Pitting and Grooving
Aided by_Dripping_From
Stiffeners Above.

Heavy Wastage Between
Cutouts, Often Leading

to Fracturing

TYPICAL PITTING AND GROGVING
" - UNCOATED STRINGER. ‘
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= - BB S0% M IML N JL S5% SR TR L < J1
22954 55 H |1osF H|155F H |20 H |25 H| 5 H 1o H][155F 5|20 H |25 &
Bottom Trans. Web [COT] 0.00 0.00 1.10 1.46 1.69 0.59 1.64 2.35 2.86 3.25
7 7 wBT| 0.00 0.00 0.44 1.11 1.46 0.00 1.25 1.949 2.50 2.94
4 Flangel COT| 0.00 o.41 0.82 1.04 1. 0.72 1.32 1.70 1.98 222
7 7 WBT)| 0.00 0.00 0.30 0.83 1. 0.00 0.93 1.37 1.72 2.01
Cross Tie Web |COT) 0.00 0.34 0.86 1.11 1. 0.49 1.18 1.64 1.97 2.23
rr 14 wWBT)| 0.00 0.00 0.26 0.83 1.08 0.00 0.94 1.37 1.72 2.01
rr [Flangd coT 0.00 0.35 0.82 1.06 1. 0.53 1.22 1.65 1.96 2.21
77 7 WBT] 0.00 0.00 O.51 0.90 1. 0.17 0.99 1.43 1.78 2.06
Deck Trans. Web |COT] 0.00 0.72 0.98 1.17 1. 1.03 1.53 1.86 2.13 2.35
7 14 wWBT) 0.00 0.30 0.78 1.01 1. 0.78 1.34 1.70 1.98 2.21
144 Flangel COT| 0.00 0.28 0.93 1.29 1. 0.63 1.33 1.84 2.27 2.65
14 77 wWBT 0.00 0.00 0.78 1.12 1.38 0.77 1.73 2.40 2.93 3.38
Horizontal Girdd Web |[coT] 0.00 0.64 0.93 113 1.28 092 1.45 1.81 2.08 2.30
77 7 WBT| 0.00 0.00 0.73 1.03 1. 0.45 1.11 1.55 1.89 2.16
144 Flangef COT| 0.00 0.39 0.87 1.18 1. 1.07 1.93 2.55 3.05 3.48
7 77 wWBT) 0.00 0.00 0.88 1.28 1.54 0.56 1.61 2.38 2.98 3.43
Longi.Bhd Trang Web |COT) 0.00 0.54 1.09 1.46 1. 0.59 1.30 1.84 2.31 2.71
7 s wBT 0.00 0.25 0.67 0.85 0.99 0.71 1.06 1.30 1.48 1.64
144 Flange{COT| 0.00 0.52 0.77 0.93 1.05 0.72 1.08 1.33 1.52 1.68
7 14 wBT 0.00 0.00 0.65 0.84 0.98 0.65 1.02 1.27 1.46 1.63
Side Trans. Web |COT 0.00 0.61 0.83 0.98 1.10 0.72 1.10 1.36 1.55 1.71
77 s wWBT) 0.00 0.00 0.83 1.21 1.52 0.54 1.26 1.78 221 2.59
7 Flangel COT 0.00 0.58 0.80 0.96 1.08 0.72 1.10 1.35 1.54 1.70
14 77 WBT] 0.00 0.00 0.65 o.84 0.97 0.69 1.04 1.28 1.47 1.63
Transverse Bulkhead CcCOoOT| 0.00 0.48 1.00 1.35 1.63 0.79 1.44 1.94 2.35 2.72
7 WBT) 0.00 0.00 1.10 1.61 2.00 0.449 1.40 2.049 2.56 3.02
Upper Deck Plate coT| 0.00 0.52 1.03 1.33 1. 0.82 1.93 2.63 3.14 3.54
14 WBT] 0.00 0.00 0.79 1.06 1. 0.51 1.1S 1.59 1.92 2.19
Side Shell Plate cOoT 0.00 0.00 0.78 1.03 1. 0.44 1.16 1.60 1.92 218
’” wWBT) 0.00 0.00 0.69 1.20 1. 0.00 1.11 1.66 2.09 2.46
Bottom Plate coT 0.00 0.74 1.16 1.43 1. 1.02 211 2.78 3.27 3.66
77 wBT) 0.00 0.00 0.88 1.28 1. 0.30 1.53 2.35 2.96 3.42
Longitudinal Bhd.Plate|CcoOT] 0.00 0.00 o0.84 1.10 1.27 0.55 1.19 1.63 1.96 222
7 wBT 0.00 0.33 o.81 1.04 1.22 0.56 1.24 1.65 1.95 2.20
Deck Longitudinals COT| 0.00 0.34 0.82 1.06 1.24 0.51 1.21 1.64 1.95 2.21
77 WBT] 0.00 0.00 0.63 0.96 1.17 0.00 0.99 1.46 1.82 2.10
Side Longl. Web |COT 0.00 0.00 0.59 0.94 1.16 0.29 1.02 1.46 1.81 2.09
s 4 wWBT] 0.00 O.00 0.44 0.87 1.11 0.00 0.97 1.41 1.76 2.04
7 FlangelCOT 0.00 0.00 0.58 0.94 1.16 0.00 0.98 1.44 1.80 2.08
7 77 WwWBT) O.00 0.00 0.48 0.89 1.13 0.00 0.92 1.39 1.75 2.04
Bottom Longl. Web |COT 0.00 0.00 0.68 1.00 1.20 0.27 1.04 1.50 1.85 2.13
7 177 wBT 0.00 0.00 0.68 1.00 1.20 0.00 1.03 1.50 1.85 2.13
144 [Flaned coT 0.00 0.00 0.77 1.01 1.19 0.59 1.24 1.64 1.949 2.19
77 77 wBT 0.00 0.00 0.53 0.91 1.14 0.00 0.93 1.40 1.77 2.05
Longi.Bhd. Trans Web |COT 0.00 0.00 0.54 0.92 1.15 0.27 1.01 1.45 1.79 2.07
7 77 WBT) 0.00 0.00 0.54 0.92 1.14 0.25 1.01 1.44 1.79 2.07
7 Flangel COT 0.00 0.00 0.62 0.96 1.17 0.34 1.04 1.48 1.82 2.10
14 77 WEBT] 0.00 0.00 0.44 0.94 1.30 0.00 0.97 1.75 2.45 3.06
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Average tendency of the VLCC mid-ship section modulus

Z at Deck
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(1) Sagging -
(2)
(3) Hogging — O (multi-site damage)
(4)
) Sagging Moment > Hogging
i)
N M
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Main Dimensions of Nakhodka

Loa 177.25 m
Lpp 166.0 m
B 22.4m

d (A1) 9.38m
D 12.32 m

Fractured cross-section of hull girder at sea
bottom

\ Fig.1 General Arrangement of the MS Nakhodka
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20 35%
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Structural member

Original thickness

Thickness reduction

Remarks

based on the average of

Bottorn plgte 20 mm 6 mm measured data around Fr. 157
measured data are limited,
Side shell 17 mm 6 mm and considered to br the same
as bottom plating
Deck plate of based on the measured data
20-24 mm 4 mm .
center tank in 1993
Deck plate of _ based on the average of
side tank 20-24 mm 75mm measured data
Deck longitudinal 14 mm 5.5 mm based on the average of
measured data
Other members 11-14 mm 3 mm measured data are scattering

between 2 mm and 4 mm
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(b)

stress at deck vs. time in simulation
Symposium

(a) collapse mode at deck,

(b)

Collapse of deck structure ;
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Annexes

ANNEX 12 Master's sketch of cracks and buckling on deck as observed on
Saturday 11 December 1999 at 1430 hrs

SX et A ws

g, 13D pm
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“This plate (side shell at
2S tank) was detached
from the internals just
before breaking in two.”
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IMO

1020

sagging
hogging
Multi-site crack + corrosion
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