ISSN 1225-827X (Print)

ISSN 2287-4623 (Online)

J. Korean Soc. Fish. Technol. 51 (4), 520—526, 2015
http://dx.doi.org/10.3796/KSFT.2015.51.4.520

A501 L J =2 A3
Z8x - zon”
AjehaL AlaloRA) syt et

&V FISHERIES
TECHNOLOGY

www.fishtech.or.kr
{Original Article)

o 5 o] H.X
BHAE? - ax|F
allopA bl 2 pbel o, 2R heta distel

Analysis the dynamic factors on the capsize of O-Ryong 501
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A tragic disaster happened by capsizing O-Ryong 501 trawler at Western Bering Sea in 1st, Dec. 2014. The disaster was

caused by the severe weather and the long deferred escape from the storm in fully developed high sea. Lots of sea water

from poop deck rushed into the fish ponder with fishes all together after hauling net and then remove the fishes from codend.

The vessel became to incline to the one side caused by the weight and the free surface effect of flood sea waters and fishes
at initial stage. In spite of crews all effort to discharge the waters, but the work was not achieved successfully. For the worse

thing, the order of abandon ship was issued too late. After all, the ship capsized and sank, then almost crews became to

the victims of the casualty including captain. In this paper, author carried out restrictively the calculation of dynamic factors

influenced on the disaster including the weather condition and effects of the flood sea waters, and found out that the most

important causes of the disaster were the decrease of stabilities, GV was decreased from 0.9m to 0.08 m, and the high

waves which led to the vessel disaster.
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Table 1. Principal particulars of O-Ryong 501
Items Specification

Length (B.P) (m) 73.0

Breadth (MLD) (m) 13.0

Depth (MLD) upper deck (m) 8.4

Draft dF (m) 3.5

dA (m) 6.5
Deq. (m) 5.25

Cb 0.57

M.T.C (ton.m) 39.4

T.P.C (ton) 7.3

V.C.G (m) 53

L.CF (m) 6.4

LCB (m) -5.8

L.C.G (m) 22

GyM (m) 0.9

KG, (m) 53
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Fig. 1. General Ammangement of O-Ryong 501.

o] 2 Table 2. Values of 7 (¢) ~ F,(¢) with varying the heel angles

CHZIE ZAAMAS| 241 0°  15°  30°  45°  60° 75° 90°
A A7 15° ojyie] Aol 271EdE ] A F($) 0 0 05458 12221 12835 0.7174 0
APAE oSkl Ak Atesh 15° ol w4 (1) E(p) 0 0 —0.2190 -0.4012 -0.1967 0.3642 1.0000

=
of TApioR GZE ) B Hekic (Sohn,
F,(¢) 0 0.0093 -0.3148 -0.8248 -1.0980 -1.0877 —1.0000

2003).
CAC) = BTt B0 b R B Gl sin a =201 {(i)m X (&)73/4 X (03)1/2} Q)
1 d w
o7|H, Fl¢)2] g, F(¢) ~ Fy(¢)+= Table 29 b=d {(2)2/3 x (gf:‘/)l/“’} 3)
ek grolct.
o A (D2 a®F b AR v A (2), B)ell ol7|Al, fi= Ag7iuke] R4 (camben)E EFAZ] -
ofsl g = 9l argomA, A @)l o8] A4kE 4 9k

-522-



AS01 285 ABARLY] ofatd] Q) Al

f= (D—d)+ %(SF + S4) + 0.63H )

A7 AL, Spet Si= AdA] H-SHlof| A o] & S(sheer) @]
0|, H= 7ol Al fwe] =7]ofct.

Sx=ely
Huolele AAueles Ausiel A 5 glo

. GZ do )

X4 (free surface)o| F&F
Aol ofgt GM o) FHasfit 4l e A

(6), (7)1} Zo] F-5kc} (Barrass and Derrett, 2006).

1 1
GM ©] 42:535 = S % p X — (m) (©)
Gy ol 5% = 4 (m) ()

o, i FE A OE K40 24 mRIE, no
%780] Ajgolct.

XI22| M2|
) ApaLe] sfjefelx] e ua
QA3 LS T ATE st
Al 4245 35 m, A0S 6
. 2gae] Aejsl AR ool s
21 42| ARGl SRt Al
o Afelet Ful7h AnlE ol Aeliz

o

—_

Gl

2

bog e

it
o rir 1o

2oz K gy ok 2 o

o o
1A
O
-1

4

Q2359 R Jfa= X 2] (fish ponder F
7F gfyjEglom s 22 Ali} fish ponder+=

Fehat epale fAeles s,

SEl AL weelA) genw of7]of

1o

my
rlo ~u
d
i)
o

=2

oz
)

s ol-_l 1

=
ox
Of

o
2

A

A sHHO| siie o

Table 32 Au|Eal] A}aL s o) ujg) HJHE 4|5t
of LeldH Zloloh. A Hdsle Sl detet s
Joluz T k= h/A =1/15% ALlsts], Hojukal
of thaflAl= h/X\ =1/20S Agatct o714 /m,
o g2 574 sfivlellM o5 uEe] wave spectrum
= 1A YR e ek gheRA, T st
el wZo] b= oUARE YEd= Aol o] 4
o= 1/1000 X hulr} 7.44 \/m, = 7.5 mO.2 XH
HEg, of7|A= /m, =12 FA3HKYoon, 2013).

ARl B2 Al 20~25 misec.©] BREO] =941,
o] %12 B.S 8~9¢] afid=H, B.S 89] u}il= 5.5 m~
7.5 mo|BE, of7]M= Xejukil(1/1000 Fcfjuhyol B
0] B.S 8% A3t o] oA K= mie} o]
o] wje] frofjutel ejuh= Z47f ¥al 4.0 m, 7.4 m, I}

Ao 60 m, 148 m, ¥5=7]= 6.2 sec., 9.7 sec.©]Ac}.

Table 3. Wave information of Western Bering sea at that time

Waves Height(m) Length(m) Period(sec.)
average waves 2.50 /my, 38 49

average of one-third

highest waves 4.00 /m, 60 6.2
average of one-tenth

highest waves 5.09 \/"TO 71 7.0
average of one-hundredth

highest waves 6.67 \/770 101 8.0
average of one-thousandth 744 \/770 148 97

highest waves
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Table 4. Numbers and the times required of each waves passed by the
vessel for 3.5 hours

W Number of  Times required

aves -
waves to pass (min)

average waves 2,571 210

average of one-third highest 1,518 157

waves

average of one—tenth highest 460 54

waves

average of one-hundredth

: 46 6.1

highest waves

average of one-thousandth 46 08

highest waves

total 4,599.6 427.9
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Table 5. Dynamic factors due to the flooding sea waters

Ttems Processing Steering gear
space room
Flooding sea waters (ton) 142 9
Listing moment (ton.m) 785 51
2nd moment of free surface of
4 1,493 11
sea waters (m’)
Body Sinking (m) 0.21
Change of trim (m) 0.59
fore draft (m) 34
after draft (m) 6.9
Fore free board (m) 5.0
After free board (m) 1.5
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Table 6. Change of G, and G,/ due to the weight of flooding and
effects of free surface

Item Specification
G, G, due to the flooding sea waters (m) -0.29
G, G, due to the effect of free surface (m) -0.53
Final G,M (m) 0.08
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Fig. 2. GZ curves for O-Ryong 501 comparing with initial and after

flooding stage.
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Table 7. Comparison of the dynamic stability of O-Ryong 501 before

and after flooding with the criteria of domestic stability rule
Criteria Domestic Before flooding After flooding
stability
Items rule Values Result Values Result
GyM (m) > 037 0.90 satisfy  0.08 unsatisfy

Ay_yy (mrrad)
Ay 4o (mrrad)

Ay_ 4 (m-rad)

Yoz, (

Gy, (m)

\%

0.055 0.13 satisfy  0.01 unsatisfy
0.030 0.07 satisfy —0.02 unsatisfy
0.090 0.20 satisfy —0.01 unsatisty

%

vV

)

\%

25 31 satisfy 17 unsatisfy

vV

0.20 0.43 satisfy —0.02 unsatisfy
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