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Summary

An offshore trawler “Ryuho Maru No.5” capsized and foundered off the Erimo Cape of Hokkaido
on 11 September 2000 in moderate sea condition. In this paper the factors related to the accident
are evaluated. ' ' :

As the main factors followings are listed;

1 hauling much amount of fish on the upper deck,
. 2. rough manoeuvring,

3 movement of unlashed items on board, and

4. movement of the cod end with fish over the inner bulwark.
Evaluating the effect of each factor on stability and on heeling moment, the sequence and
mechanism of capsizing were clarified from the energy balance like the C-coefficient concept.

Moreover the effects of dominant factors are investigated through a parametric study. It is
* clarified that the heavy cod end on deck and centrifugal force by hard turning are of prime
importance because the former not only reduces the stability but leads to heeling moment, and the
latter keeps working along the capsizing motion. '
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Fig.1 Géneral Arrangement of “Ryuho Maru No.5”
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Table 1 Condition of “Ryuho Maru No.5” at the

. Accident ‘
With Cod ,
End oh Deck Wio Cod End
W (t) 474.62 424.62
‘midG(m) | 359 -2.71
KG (m) 3.41 300
GM (m) . 0.33 0.61
da (m) - 4.17 - 3.70
df (m) 115 1.33
dm (m) 2.66 2.52
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"Table 2 Heeling Moment

Factors . Moment
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(®ORough Manoeuvring
Inward Heel 16.8
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Boxes with Ice 3.6
®Movement of Cod End 76.8
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Table 3 Calculation Results

0 A 6. | -
Case | (deg) | (kt) [ (deg) ~Result
1] 4 | 768 25 x _(0.18)
2 4 | 768 | 35 | x (090
3 4 6.14 | 25 | x (0:80)
4 4 | 614 35 | O (2.02)
5. 2 7.68 25 x (0.29)
6 2 7.68 35 O (1.26)
i 2 6.14 | 25 | O (1.08)
8. 2 6.14 35 | O (2.95)

Notel O:Not capsizing, X: Capsmmg
Note2 ( ):Ratio of dynamical stability to heehng
. .energy -
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Table 4 Metacentric Helght(GM) Dynamical
Stability up to Flooding Angle (Dst) and
Flooding Angle through Companionway
(6 v) at Various Loading Conditions

¥amh F%E“EEEM EEENER T 285 223
—— 0 .
0:40 — G22:Residual Righting Lever sfter
Neot & Cod Movement
= = = =Dc:Heeling Lover due to Centrifugal
E —0:30-{A+c=1.19 — Force
‘3’ B+D=1.72
~ (B+DY/ (A+C)F1.45
RnE’ 0:20 T Flooding Angle through ||
& [Max. Starboard Heel Companionway (41deg.)

Loading Condition GM L Dst o '
(m) (m-rad) | (deg) |
W/o Cod Exd . 0.613- | 0.2‘11 |- 46 |
| .00 (1.00) (1.00)
With Cod End | 0.435 0.128 41
(30t) 070 | (06D | (0.89)
With Cod End | 0.384 0104 | 39
(40t) | 0.63) | (0.49) (0.85)
With Cod End 0.327 0087 | 38
(50t) -] (0.53) (0.41) (0.83)

Note ( ):Ratioto w/o cod end condition
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