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Abstract

A Study on the Traffic Safety Assessment of Car-Ferry in
Jinhae ~ Geoje Route

Yong-Ok Kim

Department of Ship Operation Systems Engineering

Graduate School of Korea Maritime University

This paper deals with the traffic safety assessment of car-ferry
in Jinhae~Geoje route based on the principals of marine traffic
engineering.

Though 4 passenger boats including car-ferry are under operation
in Jinhae~Geoje route at present, there are continuous increase of
passengers and cars to be carried. Therefore this paper review
the validity of the adding the car-ferry and the traffic safety
assessment in the case considering the strong demand to add

car-ferry in same route.

The results of the study include;

(1) The shipping route for the passenger boats is not exposed to

_ix_



adverse weather and natural hazards since the waters are

surrounded by islands.

(2) According to the investigation of the statistics, about 30% of
the voyages per annum were full load(car & trucks) condition.
Therefore it is right to say there are strong demand to add

another car-ferry on same route.

(3) Comparing to the international(PIANC) and domestic
guidelines for the fairway design, the width of the fairway is
more than enough for the passenger boats. However it is
strongly recommended that one way traffic is essential under the
Ung-cheon bridge. So, the passenger boats must communicate

with other traffic and make one-way traffic.

(4) According to the traffic survey, 7.45 ships/hour are passing
the route and 26% is passenger ships. The traffic complexity
analysis shows that the complexity increases 2.5% point in 8knots
of speed when another car-ferry put on the same route.
However, the complexity around the breakwater of new port is
59.96% when the ship navigate at the speed of 4.0knots in the

year of 2011 when the New Busan Port is full operation.



(5) The traffic complexity analysis also shows that the complexity
of the Masan * Jinhae * Gohyun fairway is not serious when
another car-ferry put on the route. In addition that, the
dangerous situation does not come true on the main shipping
route, considering the enough waters around the fairway and the

efficient operation of VTS(Vessel Traffic Service).

This paper also recommend the following points to enhance the
traffic safety of the passenger boats.

First, this study recommend that the departure time must be
kept strictly, so that the VTS centre could predict the situation

and adjust the traffic accordingly.

Second, it is recommended to install AIS (AIS plotter) on the
passenger boats to minimize the collision and voice

communication.
Third, the VTS is a very useful system to enhance the safety

and efficiency of traffic. Therefore it is recommended to use the

VTS as much as possible.

_Xi_



This paper calculate the traffic complexity based on the traffic
survey and forecasting of traffic volume. Therefore it is strongly
recommend another traffic survey should be carried out just after

the full operation of Busan New port and analyze the traffic safety.

- xii -



2 s e o

1}

%

] -AA

B
T

o

—

‘mwo

el

&
o

._.wwo

o

or

-

B

=
o
Mo
TR
<]

T°

o

&
<
=l

¢

H

X

T°

o
Ho
1o
Ik
.AO
3

ol
B
A

)

bl 7512 o)

o

Fo7t %

o =
\_.'_6(}
1=
T

T, 20119

Aol dad HAAoln.

=

o

e () AA=(FH)TA= A 239 7HA87 HF

F7

o
Rl

__Loe

B
ojy
)
®’
ol
To°

o

=Y

i

.

7

o
K
ol
Njo
Mo
ol
o
T°
o
-

T
o

3r
3

=:]
=

i} A7)
1)< o

A] vt

b+a log(x

37 1747k

shel

ax+b)¥ Z ¥ A(y

Fd o

o)

9

FA (y

o

gyt 2770 T @l o

z2 7
BHEFgE ol %

[e]

5

]

7

A o
1=

]

=

%
bl

o)

5% 24

Aol dFHAG.
bl
5

a
4

A

2
o]

ojy

o]

f‘j—l.

=

/}1,

Aol oa) AdE
TREE 20063 24.1%,

s Aot
4 6ktsA] 9

=
ha

2 2006 16.8%, 2011d°l 36.6%= <=

A
«

1

235 vge= 749 1

Eis

2011 47.1%°] 3, §4F
G

H A4
]

o

X

2E A& 6ktsAol 2.68

T°

A

]
]
<
g
=
)
NE

__Ot

1] 2] A

o
=

13

%

% AR A D

23} 5} o]

4dkts¥ "W 22X 30.25%°
Aog H7HE A,



i

A 13 A

11 979 w7

22!

3

&

o))
o
Ho
1t
A
<0
o
B

o
i

I}

ofolt}. T}l

g
A

=HA st 7]

o]

oz

RS

il

™
ol

w
el

fie)

Nd
el
]
;0_
E!
o)

3r
==
(5

S
o

1
—_

ATHER £, 2005).

=2 =z 2 o
= = T >

]

ouw

—

o) szt o

2%

L
R

3ol

A A

A2}

A Al

3.

7}k 2 =}

3

i

(AE=

2.

~

0

N

ol

frsd

AE

0

A

o7

0

o

o] el

A1

3]

oh Bl

787 (20113 )9l

240 a7AY,

)
=

-7 A

A3

EEas!

5 Aot

g Al

7}

A 2 3}

1
T

SdoM AAZ 7

o

-

g AA A

1
T

Al ZEdh ol

+d

S



o]k,

]

)l

%

o] -&#ke] Ewho] gul s

—_
fite)

o] g7 o]

st

kA F o]

w2}

—_
fite)

&

0y 7

)

—
fie)

7hH8 1

A
Hr
o

~o

20119 ¢+

T,
L.

R

el

o

bo.

S

Fe glol WS- Za

—_
o

3]

A Al

A 4 o]

=
RL

A,

AEF



oF
TR

K
TR
=0

o)
B

&}

o o

3=

-7 41 21 <)

[

_—
o

ol
il
A

)

~,
_-00

o

i} S

o
of-
ﬁo
)

—
fite)

o]
H

2o AsAE Fhz ¥

&

tH, @A

o

1000
e
ol
7

e <329 1-1>3% 24

°

s}

< 7| SRE

M4

<0

=S
1o

71E A=

Iy
K1
o]
o
K]
i

oK

0l

o

x|2| =

__O_

o

!
I+

100

xr
I

Ir
I
o0
7l

r

IH
0

0l

=

==}

o

1-1> 39

<1g




7K

A

bl ZheElol A

S

o

ToH
B

]

o

3
oF
0
Hlo

B
it

A sl HrE

o
of

o

X

=K

W

~,
;00

ﬂ

s

H

m

)
oF
To
)
—_
fite)
o

i/ S

i

—_
fite)

—_
fite)

]

]

10°
)

=
Bl

YH =

=
=

Zh8 8] 7 F71 =2

ATk £
skt

5

o}
=1

B

o

Bl

~,
;00

sl ¥

g HE

A=A

taem 7t 2

S

4 v&s 49

o=

<

5

E//é%//gi O‘I ﬂ?%%

570 A



1 vl

Lo

AR 7]

=
-

A 2&A A
)

L

—]oﬂ‘—
2 719 Zolt Ak,

%
=

21 7| AR5 ZA
A7k glel, AF

oF

—

Hl
™ 0 % ¥ R o
T T — 2 ~ . J
mr Wa AR e o T SO
! = o . Ak & & 52
) DA N S
ToO o om T % A
T o N —_ E._ S Z‘._ ‘_Q
= F g o AR
el o F o ol = N 2
Mur‘_ OC N A—l ‘uu m ,ﬂlc._ N T™H
o mT e £ I
R B oW g S
T ok Ty @ %8
i \0 ~ <2 - .
S F g MB -
S oaoH TD e E L
o IS mf £ me T ¥
mm_ - < N R L Lw o 9
w9 R T S
g 2 NXNE g R
< Moo - I
T o ol SO g
O T o I K M8 5 R
i ~ X
o o0 M T = £k
=~ & F o, = H2 e
i o = Myas - 3 7
o = o = g -
P w8 v g s
N S & 4 o W
+ B ) g o X F
pa ! oM o i+
® oo Mw 9 Wr s B oo T
£Ip~tzZ rE3d
mw.o HA_. ‘_My_wo ﬁk'l ‘n__/l_‘_ % ,ul A,:v ﬁo i mwc
O = o me o o
N g @ o M R
< S A an = B o w
- ® O 5 o ° R g o -
6 2R OW S Ve ek
o o &

1N E

}
744 (10.0m ©14) 36892 YE T
al

d2 F2 59X 7€ Alold
<3 2-1>°l YR .



ol

oF

—_

1

O | o

T SIS RN | DR R g

e = R =N - IR R VS I -

X — | o= | —

I O B B O B OO R I O B T

— Nl e oS o= D~ o
o

— | | Y| N g .

— M <t o — =) <) =) Lo

o ||zl | =2l .,

— H N o — o [« o
n | Tl | o o | ©

9 ° — - - [ [ - g ]
© | DO S| S| B
N o | & — | o

8 . 1 - . ] ] - - ]
s | O S| v s |

~ o | N —~ | o o | o
. [Te) . . 1 1 . . 1
o | B8 |8 TS

© w | W« |~ N | <H
. 4 . - 1 1 - - 1
Lo I R B R S |
o | | = |~ < |

5 . 0 . - 1 1 . . 1
N S| 8|S — | B

< I N|g| T3] 9| A '
B | X | =8| S| S| |

- N (Y| 5wl g|n|lo|
X | S|SB | 8| S| N

~ [ Zlalele| 2| D |alaa
Z S || = | = N|lo|l o] o
Ll o = | | 6] '8 — | <

— T d | S| = 9| R ' L | —
— ~

y op | WA KX | AR || mo | R Mo | T

~ - ~ ~

wT B | bl | oh | R | R | R | A | P | o

A8 7174 A K (1982~2001), 7147

(1) vk
7h

B

3.8m/secZ UE}FOT,

2A}717H(1982' ~20019) %,

HYFE5L 25.7m/sec, 1 w2

=
=

Al 43.0m/sec

S

198711 8¥ o] DINAH E|F

KR
L.

10.0m/sec ©]

&=
==



: m/sec)

e Q N W < Sa]
®| e & R R Z
ol | 202 =
| s &E 2] Z
D~ = N
=l <s]le 25 =
o - ™ = = =
2128 3|2 B
o~ < = <
9 -
S| & |8 “
o D [Sa) < m
® o) N R X Z
— D = 58 s
7 -
< & KR < »
7o) S N
o ) ] W ] W
) “Q = L =
5 .
N I T T N T
N < = ) =
4 -
< 3 w Q )
o~ o - =
on . [@p)]
|5 =g =
2 .
|2 B8 Z
w | 2@ E|w =
~ o8 = Z & zZ
o qr 4r ~
s Hjo Ho A A4r
rig b= = = Ho
e Ny )

1 (1982~2001), 71737

A

4

Z+g) 7]

= 10.0m/sec O

E3

2-3> €4y

<IT

ofl

o+

—_

Y %
Kl N
[qV] —
~— o~
— 2
— 7o)
o )
~— o
N
© o
Ne)
] <t
o
) Tol
<t
S 5p)
N
M2 7o)
V]
N e
o
@ o~
IS2)
2 N
—
A o0
offl ol

1 (1982~2001), 717374

A

ok

Z+g) 7]

o
M

p—

jont

gl
r
Ko
gl
frse

Hjo

,.:%o

o
Ao

—~
o

ol
il

—_
o

oo
_%/

il

o] 201 %1(1978'd ~1997'd) 7]



<39 21> 9 <3 24>9F Po] FEFHE =4

o
flo
Z
™

Heko] 114% 2 713 =
ki, SSE WaFo] 13%=E 7Hd AA vewth AdE IFS FAdE NW,
FAll= NNE, F7A9l= NNE, NE7} A18}aL, stAl o= SSW ®&ke] 243}
Ao

LEGEND

0.3m/sec DIt

0.3 ~ 3.3m/sec

e

| 34 ~ 79m/sec
1| 8.0 ~ 13.8m/sec

13.9m/sec OI4

GRAPHIC SCALE
0 5 10 15 20 25
[ e ™ s

FALL WINTER ANNUAL

<2 2-1> shet Bolg



o

2y A

2-4> A

<

-
= ]| =) = | = | &8 =1 = |2 | S 1] = B = < = | K| s 1| =
ol — =3 < (=3 (=3 (=3 < o ol (=3 < -+ -+ =3 < ol [} =3 <
o o | e = = | o = "™ B - — | o
= 5% o] = & = = = 1= 5 =2 = ¥3 5 =S = Ee] = 0 =
ol — = < (=3 (=13 (=13 < -+ ol (=13 < Lo Lo = = o o1 = <
o = o | = v | e = = | o~ -
W R R = = | 8] & = = | 8| =8 B = = S| = s | R S =
ol — (=3 = — = = = -+ ol = = =3 =} = = o (a1} = =
o
2| &8 = s|e |3 =1 = | § | 2 b=t = = < =& = | 2| 8§ ==t =
— [} =1 (=3 — (=3 (=3 = [} — (=3 = -+ -+ =1 = ol [} =3 =
= S| = R = | 8| & 1= = | & = = s = S 8 = | |8 = =
ol o =3 < [} ol (=3 = o o (=3 (=3 -+ o~ =1 < o -+ =1 <
= | o e — =~ - I = = o EN = o =
= S | 8 = =S| B | & < S| 8|5 = = = K = 2| €| 8 < =
= i il — i 1 -+ = =1 1 oS = =1 1 -+ = = I il = =
PR T Y o = | = = o« - - o | e o
= E | & & g8 8 = =S| 8| & = = =} < = 2 S| R = =
(95 3 -+ — = e s — = — I = =3 [ ] =1 = i e — =
= &8 & 5| < |8 < s & |8 =S s K =) =1 s | S| =8 2 =
R S| = = S| 3|2 = S| 31 = = 3 = = S| S| = = =
« S| =2 & g2 2| = g g| 2| < = g g = = 2|85 = g
ol o =1 (=3 [} o (=3 (=3 — Ao (=13 = — = =3 < — [} =1 =1
— w | = - = =~ — L = - P~
ﬁ = = = = 2 = =S = = L9 = = = 3 = = = = =] =
— = = < = (=13 (=13 (=13 =1 = = = =3 =3 =2 < = = = <
J=2] ] = = = = Q =} = = <= = = = S = = = 5 = =
o — (=3 = = — = = = — — - =1 = — 3 = = — = (=3 =
ﬁ R & = = | S| =] = | K| & = = <] & =] = | & | B = =
— =3 =1 = 1 (=3 (=3 = [} =7 =g = — | =] = — — =3 =3 =
=
o IR = = | 9| X =1 = | &3 s = K 51 =] = | R & = =
o 1 =3 < =] ol (=3 < o — = d — =) = < o — =3 <
= | = o = | = = > o — - <
= S| 5 I === =1 = | 3|8 = = - = =1 S | = | = = =
== -+ [rs} = < (3N =4 = < s -+ = < I 3 = < -+ - = <
= = = | & | o ' o ) =~ = | e o
=) = =i e = X bS] & = >3 & 8 = =1 = =} = =K & et =
=+ o (=3 = =3 [ = = =3 oSN = = 32} o (=3 = (X} =} (=3 =
F | < 3 = | x| g I s | S| 8 3] = =2 I jast = | =B | & i =
o Lo =3 = [} o (=3 (=3 Lo =) (=3 = o o =3 = o -+ =3 =
o} £ = e} = 2
o = = 5 = —
o | o =< o | o =] o | o =] jae) <) =< o | o =<
- | = < o | el | = < o | el | = < EN 3 0~ =< o | eS| = < o
o o3 o3 o3 o3 o]
= i i ? < i i 2 < i i 2 < 2 ) ) «© i i ? <
< | = = n o | = = n < | = = n e = = ~ < | = = ~
S| - = S| - = S| - = = = = S| = =
o] o it st olm ofw jpavi}
= g:n ™~ &S =)

g

2

1 (1978~1997), 7173

A

o
A}

A g) 7]



2 "3

1959 F-8 199537t A] 37 d%r feluet #2285 F343 BlF oA 704970
197 /1d) =7t $evae] AHHo=
5 Fo HF FoAA FAAG A 2 FE JFP EBFS 195999
Sarah7} A3, I o]FZ = 198619 Vera®t 198739 Thelmar} UAATH<E

2-5> 9 <3 2-6>, <O¥ 2-2>~<T¥Y 2-4> Fx).

<E 2-5> BMX|YE St o 29 I 22X
(2H2l : m/sec)

2l % AN F & Bl 5 % A&
WILDA SSW 21.7 ODESSA NNE 8.7
ELLEN ENE 26.7 PAT NNE 8.7
SARAH ENE 34.7 BRENDA NE 12.3
BETTY SW 22.0 NANCY SSW 13.3
HELEN S 17.2 ROGER SSW 14.3
NORA SW 30.0 VERA SSE 21.7
OPAL SW 22.6 THELMA SSW 25.7
AMY SW 16.5 DINAH NE 18.0
SHIRLEY SSW 29.0 JUDY ENE 12.5
HARRIET SW 17.7 ABE SW 13.7
BETTY SSW 19.0 CAITLIN ENE 18.0
RUBY SSW 19.7 GLADYS NNE 15.0
GILDA ENE 18.3 MIREILLE N 18.3
DOT SSW 15.7 ROBYN NE 16.0
CARMEN SW 20.0 WALT NE 7.3
IRVING SSW 23.3 DOUG SSW 17.3
CLARA SSW 15.7 SETH WNW 27.8

JUNE SW 10.7
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<E 2-6> RZLiEl E2E St EfE 5
S =2t
No.| 5 | EAZE | X&7|2H =a == | | oz
. < S o = il %%k == %3# == (hP ) oo
< | (m/s) | == | (m/s)

1 | 4 | WILDA 19752'87- SSW| 217 |ssw | 28.0 | 994.9 Rk
2 | 5 | BILLIE | 7.16~18 | S | 243 | S | 315 | 9959 | s¥(=x)

3 | 6 | ELLEN | 8 6~9 |ENE| 267 |ENE| 27.6 | 990.6 g

4 | 14 | SARAH | 9. 15~18 |ENE| 347 |ENE| 42.7 | 9515 A=

1960. 8.

5 15 |CARMEN| 20~23 |SSW| 267 |SSW| 301 | 996.4 A =

6 | 4 | BETTY 12986}28- SW | 220 |NW | 223 | 9926 R
7 10 | HELEN 8. 2~4 S | 172 | S | 232 | 9976 | ¥¥, =7
8§ | 23 | TILDA | 10.5~6 | N | 149 | N | 167 | 10021 | 3¢(=%)
JU &
9 | 5 | joaN | 1027 lssw| 226 |ssw| 269 | 10042 | GFLEF
(25k)

10| 9 | NORA | 8. 1~3 |SW | 300 | sw | 320 | 999.4 g

11 | 10 OPAL 8.8~9 |[SW | 22.6 | SW | 28.2 | 1003.9 A =

12117 | AMY | 9.6~8 |Sw | 165 | SW | 247 | 1003.1 A=

13 | 4 |SHIRLEY 119963-28- SSW | 29.0 |SSW | 39.0 | 990.6 Az
14 | 5 TRIX 7.3~6 | SW | 153 |SSW| 16.6 | 1000.2 | & ‘(&)
15 | 5 | BETTY | 07 |'s |47 | 5 | 212 | 9986 | (B
16 | 9 | FLOSSIE | 7.28~30 (SSW| 203 | S | 350 | 998.6 | %'F(QH)

1965. 7.

17 | 13 |gARRIET| 28~29 |SW | 17.7 | SW | 215 | 10016 A =

1966. 8. | NN .

18 | 15 | WINNIE | D008 | NN 1167 |NNE| 236 | 996.6 A

19 | 17 | BETTY | 8.29~31 [SSW| 19.0 |SSW | 24.5 | 1005.0 RS
20 | 18 | CORA | 9.8~9 |SSE| 123 | S | 146 | 997 | &¥(EX)
21| 2 | oA | W07 N 197 | N | 220 | 978 | dh(EZ)

22 4 RUBY | 7.18~19 |SSW | 19.7 |SSW | 25.7 | 995.2 A =
o

23 | 11 | BULLIE | 8.29~31 | S | 265 | S | 325 | 9827 B 5

T
24| 19 | ove | Y7LB 1N 193 | N | 208 | 9833 | * i gﬁ
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<A &>
. o ] (i =5 = =5 = a o o2
= | (mfs) | == | (m/s)
25 | 20 | POLLY | 8.9~12 | S | 300 | S |320|9965| z(=%)
26 | 28 | BESS 923~26 | S | 167 | S | 246 [10014] ZH(EE)
1972. 7. s (m
27 | 7 RITA 55 =7 SE | 26.0 | SE | 38.0 |981.7 | T (HX)
28 | 14 | BETTY 8. 18~20 | ESE | 143 |NNE| 20.2 [1006.4| %5 (913)
29 | 5 | DOT 1737 | SSE| 193 | SSE | 241 |993.6| ZH(HE)
30 | 10 | IRIS 8. 16~18 |SSW| 250 |SSW | 38.0 | 9856 | ZH(B)
31| 8 | GILDA | 747 |ENE| 183 | NE | 334 |9849| W%
32| 2 | MAMIE | L7°.7 | SSE| 167 | SSE | 238 [1002.1) &%(3%)
33|13 | BILLE | %% | w147 | w | 202 10009 F%(Q13)
34 | 15 DOT 8.2~4 |SSW | 15.7 | SSW | 24.4 [1004.2 Ty
35 | 11 | CARMEN | 8.2~4 | S | 200 | S | 271 [100L3] ¥R (F%)
36 | 10 | RVING | L% % Jesw| 233 | 5 | 330 9825 @
37 | 7 DA BT 5| 158 | SW | 226 | 9948 | FR($5E)
38 | 10 | OGDEN | /%7 | ESE| 213 | ESE | 323 [1000.6| 3 '(e1%)
o=
39 | 18 | AGNES |8.31~9.4| E | 203 | E | 300 |9876 E(yg)yr
40 | 20 | CLARA | 9.23~25 |SSW| 157 |SSW | 21.7 [1004.0] g%
a |1 | cec | P28 fssw| 167 |ssw | 221 (10105 A (FR)
£ | 3 | ALEX 1847 | sW | 120 | SW | 17.0 [10043] Z&(F)
43 | 12 JUNE 9.2~3 | SW | 10.7 | SW | 24.6 (1000.3 R
44 | 8 KIT 1985: 8 | E | 187 | ENE| 328 9924 | A=A AF)
o e
45 | 9 LEE 8.13~14 | S | 227 | S |319 [9921 EU(QE)TT
gdsy 2
46 | 12 | ODESSA |8.30~9.1 |NNE| 87 |NNE|17.8 [9955| ©%% >
oﬂip} )
47 | 13 | PAT |8.30~9.1|NNE| 87 |NNE|17.8 [9955| °E% >
. A, 2n
48 | 20 | BRENDA | 10.4~6 | NE | 123 | NE | 268 |995.7 | S )
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<A &>
= Ell =0 NP ilEH_ ZEII:H!'I_\__?_I- 7||0=|I- o Sk
< Hgo |—| In_ %g‘: == %@: == (hPa) IS R= il
(m/s) (m/s)
1986. 6. U
5 NANCY 24~ 95 SSW | 13.3 | SSW | 184 | 997.5 g7

8 ROGER | 7.15~17 | SSW | 143 | SSW | 20.6 |1000.2
13 VERA 8. 27~29 | SSE | 21.7 | SSE | 32.1 | 986.8

16 ABBY 9.20~21 | NNE | 15.7 | NNE | 20.8 | 998.4

1987. 7.
15~16

8 ALEX 7.29~31 |WSW | 13.7 |WSW | 21.3 | 996.6
12 | DINAH | 8.29~31 | NE | 180 | NE | 43.0 | 961.7

5 | THELMA SSW | 25.7 | SSW | 39.5 | 985.6

11| gupy | D87 L ENE| 125 | ENE | 253 | 10001
15 | ABE |90.9.1~2| SW | 137 | sW | 202 |1002.1
9 | cartLIN | BPL7 LENE | 180 | ENE | 33.0 | 97438

12 | GLADYS | 8. 22~26 | NNE | 15.0 | NNE | 31.1 | 988.6
19 | MIREILLE | 9. 27~28 N 18.3 N 38.0 | 984.6

1992. 9,

19 | TED omse | N 167 | N | 208 | 9989

6 | PERCY | P90 INNW/| 93 [NNW| 159 | 9963

7 | ROBYN | 8 2~11 | NE | 160 | NE | 311 | 9808
1994. 7,

7 | waLr | DPRT I NE | 73 | NE | 136 | 9994

13 DOUG 8.9~12 | SSW | 17.3 | SSW | 20.3 | 994.1
29 SETH 10. 10~12 |WNW| 12.0 | SE | 27.8 | 984.1

AR WY () BEAFEY
1. Bl 3 A (19043 ~1983), 71747
2. 7174 A1 (1984 ~2000d), 71747
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<E 2-10> 29 s H7|ef

(EH2] : hPa)
4
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | A
)
Y
3 1022.3/1020.9(1019.0|1015.2 | 1011.8{1008.3 | 1007.6 | 1008.3| 1013.0 | 1018.1 | 1021.6 | 1022.8 |1015.7
It
d | A
| 1037.2(1034.71036.1[1031.7 |1027.4 |1020.8 | 1017.9| 1018.9| 1024.8 | 1031.7 | 1036.5 | 1039.9 [1039.9
7|
o | &
H i1002.9998.6988.2994.6991.5988.1974.8961.7984.698&5100041002.3961.7
A

ZAAF) 717 K (1982~2001), 71747
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<IH 4-17> OfAb - Flsl - nadatz gl Alstol stzo] mEZF FHX|(YUHSIEM)
> % =]
:fL T't—]_ 100GT 100 ~ 500 ~ 3,000 ~ | 5,000 ~ | 7,000 ~ |10,000 ~| 20,000
w) gk 500GT | 3,000GT | 5,000GT | 7,000GT |10,000GT |20,000GT| GTe°]*%
AekA | 283 2,206 | 3,867 465 139 - - -
2006 | ¥ FA - 246 880 410 156 171 164 448
Al gkt - - - - - - - -
A Al 283 2,452 | 4,747 875 295 171 164 448
AetM | 305 2,161 | 4,293 516 155 - - -
2011 | YA - 288 913 454 175 191 177 499
Al gkt - = - - - - - 63
A Al 305 2,449 | 5,206 970 330 191 177 562
<I 4-18> OfAb - ol - sl g2 9 Alstab st2o] MEZF FMX|(HH O M)
> A A]
_—rL % 10,000 10,000 ~ 20,000 ~ 30,000 ~ 40,000 ~ 50,000
DWT 20,000 30,000 40,000 50,000 DWT
v] gk DWT DWT DWT DWT o]
2006 - - 1,923 940 513 898
2011 - - 4,183 2,045 1,116 1,958
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<E 4-19> Leist2M E59 fE Mub Zolet L® shabA %
100 | 100 ~ | 500 ~ | 3,000 ~ | 5,000 ~ | 7,000 ~ | 10,000 ~| 20,000
FES GT 500 3,000 5,000 7,000 10,000 | 20,000 GT
ok | GT GT GT GT GT GT o] A}
A
7~26 | 26~50 | 50~90 | 90~110 | 110~120 | 120~140 | 140~180 | 180~330
2+ (m)
o
N 53 275 1,235 4,010 5,954 8,591 14,337 | 43,064
= (GT)
Sl
20 40 70 100 115 130 150 200
Z o] (m)
L $2A4=| 0.29 | 0.57 1.0 1.43 1.64 1.86 2.14 2.86
L*82k A% | 0.08 | 032 1.0 2.04 2.69 3.46 4.58 8.18
(F) 1LANAY - FUARE AA7EFA ), 83T, 1993, PP. 12-14
W bxesm TR, gRIFoRE 9] 29, g Chw, 1981, P. 180
2B EEST 19953 f et 4@ dne) BAES
3.ETA 19959 vt dAckd HAFESFS <F 1,000 GTH(70m Huh S 71&3
<E 4-20> Aol Me| E4Y i E Muk Zo|et L® sHAA S
10,000 10,000 ~ | 20,000 ~ | 30,000 ~ 4,000 ~ 50,000
TESF DWT 20,000 30,000 40,000 5,000 DWT
o) ot DWT DWT DWT DWT o] A}
Z (m) 19.0 27.0 30.3 32.2 32.2 32.2
£ 4 (m) 8.5 10.0 11.5 12.0 12.5 12.5
3 Zol(m)| 115.0 152.0 212.9 241.5 250.5 294.0
L $AHA & 1.64 2.17 3.04 3.45 3.58 4.2
L’ 32414 2.69 4,71 9.24 11.90 12.82 17.6
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<E 421> BE AEY LutstEd |° g nEY
T 7 Au a7 w5 %L M [ UENas S

100 GT =] wt 283 0.08 22

100~500 GT 2,452 0.32 784

500~3,000 GT 4,747 1.0 4,747

np Ak 3,000~5,000 GT 875 2.04 1,785
20061 zl &) 5,000~7,000 GT 295 2.69 793
nd 7,000~10,000 GT 171 3.46 591
10,000~20,000 GT 164 4.58 751

20,000 GT ©] % 448 8.18 3,664

A 7 9,435 13,140
A8} 20,000 GT ©] % . 2.86 -
100 GT ©] gk 305 0.08 24

100~500 GT 2,449 0.32 799

500~3,000 GT 5,206 1.0 5,206

upAk 3,000~5,000 GT 970 2.04 1,978
p0114 11611 5,000~7,000 GT 330 2.69 887
ad 7,000~10,000 GT 191 3.46 660
10,000~20,000 GT 177 4.58 810

20,000 GT ©] % 499 8.18 4,081

A 7 10,127 14,449

28} 20,000 GT ©]% 63 2.86 180

- 100 -




<E 4-22> 2F ATd e oYM L sA nE
A e 28} = 7] W E (LSS LB uEY
10,000 DWT =] gt - 2.69 -
10,000~20,000 DWT - 4.71 -
20,000~30,000 DWT 1,923 9.24 17,769
2006 30,000~40,000 DWT 940 11.90 11,186
40,000~50,000 DWT 513 12.82 6,577
50,000 DWT ©]4 898 17.6 15,805
=3 Al 4,274 51,337
10,000 DWT w] gt - 2.69 -
10,000~20,000 DWT - 4.71 -
20,000~30,000 DWT 4,183 9.24 38,651
2011 30,000~40,000 DWT 2,045 11.90 24,336
40,000~50,000 DWT 1,116 12.82 14,307
50,000 DWT ©]4 1,958 17.6 34,461
3 Al 9,302 111,755

A% 29 B2 AT §

e

EQE o =2XE LINEFHATNF) o2
el <3 423> 2o RelA & £ Axol vt AE - TR =
2006139 A|7Fe 7453 2011d & 14.60F o)1, 213} 2= 20660l A7+

5947, 2011 o & 12.95% o] =t}
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