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Abstract : This research does by purpose that present safe navigation plan for ships during doing dredging construction with dredger
crossing waterway of Gadeok. Dredging operations need to build sunken tunnel that cross the bottom of the sea under waterway of Gadeok
for access road construction between Busan— Geoje. Accordingly, dredger must cross and dredge waterway of Gadeok fatally. There is
possibility of marine accident of collision for latent danger situation of ships to navigate waterway of Gadeok relatively. Therefore, safe
navigation plan of ship is groped in reply and its countermeasure is presented

Firstly, navigating traffic in daytime was forecasted less than 20% of its maximum capacity through estimating the traffic volume and traffic
congestion. The proposal was presented to execute dredging operations in three-step and to establish temporary waterway dfter reviewing
waterway design principles. The role of VIS center was emphasized in the new Busan Port, lastly.

Key words : Safe navigation plan, Dredging operations, Traffic congestion, Temporary waterway
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Fig. 4 The number of inbound vessels

Table 1 The number and rate of inbound vessels

Ak
] 2000 | 2001 | 2002 | 2003 | 2004 | 2006 4] &(%)
FEFG
A A 8178| 9,092 9,669 9,787| 11,744 13547| 100.00

10 wigt | 1765 495] 519) 736 87| 14%6] 866
100-500 | 2,185| 2413 2270 2111] 2566 2853 2225
500-1000 o3 1909] 2322 2335 3192| 3496 2472
1,000-3000 | 1,623] 2360| 2507 2636| 3.151| 3524| 26.13
3000-5000 | 482] 578 626 633] s587| 03] 535
5000-7000 | 22| 2m| 3l oer| ome| 7] 245
7000-10000 | 486| 599] 60| 58| s3] es0| 519
10000-15000 | 88| 129 177] 121] 120| o282 1se
1500020000 | 70 64  &s| 7| s 92| o0
20000-25000| 37| 25 22| 43| s9| 52 040
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Fig. 5 The estimation model for general cargo carriers
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Table 2 Estimation on the number of general cargo carriers

30000-50000| 121] 96| 101] us| 13| 14| 100 [reomng

s0000-60000] 73| 7] e s 105 u7l o8 [ us A= fig 2006 2007 2008 2009
60000-75000| 6| 12| 10 4 4 5 o0 [@D (96) | T | OFRY| SR | oB2F | FAL | o2t ﬂz”ﬂ"?’i
75,000-100,000 0 0 0 1 0 of 001 A 100.0 14,181 15,584 17,127 18,823]
0| 8509] 5672| 9,351| 6233]10277| 6.850(11,294| 7529
2) A dukslEN wEY 573 100E w9k | 866| 738 491| 810{ 540| 891| 593| 979| 652
PORT-MIS®] o, 28] @ n@ge] dgshs du mE | 100-500 | 22.25) 1,894| 1,262 2,081 | 1,387 2,287 1524| 2514| 1675
Ge sz AUere Edas oluaEde] TEGS = 500-1000 | 24.72( 2,104| 1,402| 2,312/ 1,541 | 2,541 | 1,693( 2,793( 1,861
a9t 7] Gugke] LR BF A Mesn % 10003000 | 20.13) 5224] 1482| 24| 1629 2686 1,790] 2952 1967
3,000-5000 | 535\ 456| 303 501| 333| 551| 366 605 403
R AR PR A E $A1RER] 20061 5000-7000 | 245 209 139 230| 152 252| 168] 278| 184
FH 2009970 vt gt ddd wEd 2P Fig. 5 7000-10000 | 519| 442| 204| 48| 323| 534| 355 587| 300
oF Atk o WEFE 2006 141815, 20009 18823402 5000715000 | 158] 13| 90| 149| 98] 163 108] 179] 119
debnth 449 SARZe AFEdeln, AAAF FE sz | 07a| 63| 42| 70| | 71| 50| 81| %
0930 dAZ FHE ZF WYse AR AU 20,000-25000 | 040| 35| 22| 33| 25| 42| 27| 46| 30
A¢nges AL At FEHY EFE HTFE [25000-30000| 061 s3] 34] ss| 38| 63| 42| 60| 46
Table 29+ 2t} n%52fe] ddF7] WFL2 n#sy] 93 30,000-50,000 | 1.00| 86| 56! 94| 62| 104 e8] 114 75
o] 06:00~18:00 Akl E F7HoZ sl 12A12F wEHH] & 50,000-60,000 | 084| 72| 48] 79| 52| 87| 57| 96| 63
19 ZE e g F7hu) &3 ok7ku| &L zbzh 06, 042 |60000-75000| 005 5 3] 5 3| 6 3 6 4
A A s 75,000-100,000) 001 2| 0 of 2 o 2 o
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Table 3 Estimation on the number of container carriers

incoming
200613 = 20099 =

S H4(4) g H5(4) oE
20| okt | A | 0 | Fzk | okzr | WA | (%6)

A A 267] 179 446|100.00; &52; 569| 1,421| 100.00
2-TEU°l8H 120 80| 200| 44.84| 382| 256| 638 44.90
4 TEU®] 3} 58 40 98| 21.97| 187| 125| 312| 21.96
5% TEU°] s}k 32 22 5 1211 102 69| 171 12.03
6HTEU©°| 8+ 45 31 76| 17.04| 144 97| 241| 16.9%

64 TEU®}¢ 10 8 18| 404 35| 24| 59| 415

3.2 sijtuE
D 7Hs
7} Aduted FH 4ol A
HzolAdAR = FRoA & w7} A7) ZAE H S H
of Wt = w7l SA AAE Al&ete] oo FXE ujo] F
B34 & S AYDAE gugit). HAolHAYE A

vte] {2, 488 AAAGE, S2EA T wg ZAHEC

£ Ao A PIANC(Permanaent International Association
of Navigational Congress)7} A ¢tslh XubAg 2l A g 2] 26 4=

25 mE e 188 #F A& AHESAoHY
1990). & AFolM= 7HEeES FAss A %EO@E
£ SknotsZ g3k A5 AT

d=18x|4Lx (5 )075+L ®

=(22x VB4 1.8) x I

A7NA,

C,=— @

D SRS FH/Mr)

Table 4 Minimum relative distance and passing capacity by

tonnage group

2 e SRR EPS 983
Zolm) | olAAUMm) | (F/h)
100GT 20 245 60.47
o 100-500GT 40 491 30.18
L3 500-3,000GT 70 859 17.25
3} 3,000-5,000GT 100 1,227 12.07
& | 5000-7,000GT 115 1,410 10.51
A 7000-10,000GT 130 1,594 9.29
10,000GTe] 150 1,840 8.05
A 2,000 TEUSF 180 2,208 6.71
8 4000 TEUS 240 2,944 5.03
o 5,000 TEU= 270 3,312 447
Y 6,000 TEU= 300 3,680 4.03
4 8000 TEU= 340 4,170 3.55
12,000 TEUS 400 4,906 3.02
W 332 A A 5oksES
A7 A B35 5L okzbe] vls| F7re] Ehko)
%cﬂag; %] Wi F2e ddo s AEsAch Lyl
247 Agolddel TEF A g AuEsE
Table 59 2t} (32 B3l 2006 =9} 20099 =9 A7k
F HAE A e A (N, E D7 21684, 20627 08 4t
ZH A}
Noew = D, (30N B8 83 Mubi ) A 25 (3)

Table 5 Estimation on the number of all carriers incoming
and the relative frequency in daytime

200613 2 20099 =

T E Fo| Ad | F2 | A

2EY | B4 |n%F | =5

100GT 738 0.084 979 0.081

100-500GT 1,894 | 0215 | 2514 | 0.207

500-3,000GT 4328 | 0493 | 5745 | 0473

;%jj 3,000-5,000GT 456 | 0.052 605 0.050
7,000-10,000GT 209 0.024 278 0.023
7,000-10,000GT 442 0.050 537 0.043

10,000GT )4 451 0.051 59 0.049

2000TEUH 120 0.014 382 0.031

4,000TEUS 58 0.007 187 0.015

AeolAd 5000TEUw 32 0.004 102 0.008
6,000TEUw 45 0.005 144 0.012

8000TEUH o1 | 10 0.001 35 0.003

d A 8783 | 1000 | 12,154 | 1.000
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Fig. 7 Disposition of temporary track and construction

buoys in first step

Gilh]

0

3

70
o
;oT
00
r

iy
1o

i

oy

37

FoATh el (2009

3

% Az

]_
FH4oT AP WEEFE PAHN 2 Aoz

)

;oo
W
5
o
ol
frod
to

"

Ho
7
KB

~ WO
= % o
N
Mo
%@w_
o 17
wos
w B
w Bk
O G
e
oy W
~ oo
‘Jﬂlcﬂl._.mo
AMM]
Mo X
.OU
o T
5 = W
E%W
b oo T
T om0
o o
ol W W
-~
M oue ®
T o o
[
s
)
Z
w
joot
Q
Q
o
o
3]
o
S 3
L«US
o]
=
mo
[}
S D
mS
s B
2 e
Y
c 3
[opa
8
4
G
(@]
(o)
87
&
oo
50
a3

Fsict

3]

IRLEE

spAubo 2

Lol

‘a_le

N

I

1o
oly
Hlo

Ak
]
el
ol
of

)

10
o

b

~

</

I

™
)

—~

o

)

Fig. 9 Disposition of temporary track and construction

buoys in third step
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