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Abstract

According to harbor development plan and policies, the study, of
development of a berth, a wharf and an anchorage has continued with
harbor development. In order to resolve accumulation of anchorage,
anchorage reappointment and operational method were used actively. And
additional anchorage was expended restrictively considering characteristics
geographical of an each harbor .

But current basis of design don’t present basis to be expansion and
development around anchorages, because current basis of design only
present requisite of position according environment and area of anchorage
for a ship. In case of excess anchorage, expansion of anchorage will not be
valid for harbor development considering basis in "the third basic plan of
the whole country harbor. " And in case of shortage anchorage, it can be
risk of ship and accumulation in anchorage. Specially, it is difficult to apply
the basis current in Ulsan port, because Ulsan port is in poor condition.
Therefore, in order to obtain the wvalidity and the safety of harbor
development, by establishing anchorage expansion basis, the study
researched installations and traffic surveys in the main trade harbors of the
whole country. With result of the survey, the study calculated suitable and
balanced port expansion and safety of ships in anchorages considering

environmental condition of Ulsan port.
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<E 31> A FuA |

) | 3
B 3 9] X (WGS-84) 7 (m) | =4 (m) | B (G T) (i)
W-1 | 37° 22 25'N,, 126° 31" 31"E | 400 14.0 50,000 0.44
W-2 | 37° 22 50'N., 126° 31’ 51"E | 400 11.6 50,000 0.48
W-3 | 37° 23’ 15'N,, 126° 32" 13'E | 400 10.2 50,000 0.44
W-4 | 37° 23 39'N., 126° 32" 33'E | 300 10.3 30,000 0.25
W-5 | 37° 24 04'N., 126° 32" 55'E | 300 10.5 30,000 0.26
W-6 | 37° 24’ 28'N., 126° 33 15'E | 300 11.0 50,000 0.28
W-7 | 37° 24’ 52'N., 126° 33’ 35'E | 300 12.0 50,000 0.28
W-8 | 37° 25 21'N,, 126° 33 52'E | 300 11.0 30,000 0.28
W-9 | 37° 25 52'N., 126° 34 02'E | 300 11.5 30,000 0.28
W-10 | 37° 26’ 21'N., 126° 34’ 12"E | 300 11.5 30,000 0.28
W-11 | 37° 26’ 50"N., 126° 34’ 22"E | . 300 11.5 20,000 0.28
W-12 | 37° 27" 20"N., 126° 34’ 32'E | 300 12.0 15,000 0.28
W-13 | 37° 27 49'N., 126° 34’ 42"E | 300 12.0 15,000 0.28
W-14 | 37° 28 18"N., 126° 34’ 51'"E | 300 12.0 15,000 0.28
W-15 | 37° 28 58'N., 126° 35 07'E | 225 10.0 2,000 0.16
E-1 | 37° 21" 34'N.,, 126° 32 34'"E | 400 14.0 100,000 0.50
E-2 | 37° 22 07'N.,, 126° 32" 39"E | 400 8.0 10,000 0.42
E-3 | 37° 22 32'N., 126° 32 58'E | 400 6.1 10,000 0.46
E-4 | 37° 23 00"N., 126° 33 15"E | 300 11.0 5,000 0.25
E-5 | 37° 23 26"N., 126° 33 33"E | 300 11.0 50,000 0.28
E-6 | 37° 23’ 53'N., 126° 33’ 50"E | 300 11.0 20,000 0.28
E-7 | 37° 24 19'N,, 126° 34 09"E | 300 9.0 15,000 0.28
E-8 | 37° 24’ 46'N., 126° 34’ 28'E | 300 8.0 15,000 0.28
E-9 | 37° 25 16"N., 126° 34’ 38'E | 300 11.0 20,000 0.28
E-10 | 37° 25" 44"N., 126° 34’ 48'E | 300 11.0 10,000 0.28
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E-11 | 37° 26’ 14'N., 126° 34 57"E | 300 11.0 5,000 0.28
E-12 | 37° 26’ 44'N., 126° 35 07"E | 300 11.0 3,000 0.28
A-3 | 37° 22 36"N., 126° 33 29"E | 300 43 2,000 0.26
A-4 | 37° 23 04'N., 126° 33 47'E | 300 43 2,000 0.28
A-5 | 37° 23 31'N.,, 126° 34 03'E | 300 4.0 2,000 0.28
A-6 | 37° 23 50"N., 126° 34’ 21"E | 300 6.0 4,000 0.28
A-7 | 37° 24’ 24'N.,, 126° 34 38'E | 300 5.8 5,000 0.28
A-8 | 37° 24’ 55'N., 126° 34’ 53'E | 300 6.0 5,000 0.28
37° 25 05'N., 126° 35 39"E | 4]X]
37° 25 10"N., 126° 35 16'E | A< AzA
A-9  |25~45 - 1.13
37° 24 12'N., 126° 34’ 54'E | A A3} (A E
37° 24 06"N., 126° 34’ 18"E | AU
A 6.0~ 5,000 ~
37° 21’ 51"N., 126° 33" 28'E 900 2.38
A uk=] 12.0 50,000
37° 14 18.32'N., 126° 25
41.69"E
37° 14 29.23'N., 126° 25 U]
Y-1
} 41.61"E PSS
(3% i 203 76,000 0.02
e 37° 14 18.30'N., 126° 25 | A A3}k
=) 38.75'"E AW
37° 14 29.20'N., 126° 25
38.67"E
* ohih E5E8E oAU A4 AuA =
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A3l 37° 06" 42"N., 126° 12’ 30"E
37° 04 48"N., 126° 14" 42'"E Yl ™S
o 7] 10~30 i 39.76
a2 37° 01’ 30"N., 126° 10" 00"E AAs AU
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1352 7310 A
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312 A% 1% A

1) B 4 FF

AHF 2001 o] F 8d% B JF FAHAE ZHsW =EE J4F AHs
o zFol= oy, 2003E7HA = AW or JF HFrh i SIS s,

2004350 T A F 2008d7kA = AAHoE dFT HFE FASAL

<& 35> MY A A AR 24
BT
WX 2001 (2002 {20033 {2004F | 20053 | 2006 (2007'3 | 20083 89

Q14 3}| 23,858 | 24,771 | 25,445 | 20,219 | 21,234 | 20,979 | 21,694 | 20,738 | 22,367,25

3 '100,0008 0|4
30000 75,000-100,000
) 60,000-75,000
25000 + - 50,000-60,000
- . _ » 30,000-50,000
20000 4 N - ¥ 25,000-30,000
[ = B 20,000-25,000
15000 - 1 15,000-20,000
N 10,000-15,000
10000 - B7,000-10,000
W 5,000-7,000
5000 < B 3,000-5,000
H 1,000-3,000
0 T Y T T T T T f N 500-1,000
0014 2002 2003 2004 2005H 20068 2007¢ 20084 10000

®1p02 0|0t

<31d 32> JAHY E-E 4F Ay FH5

12) HSFEFAME A2 1-8(2009)
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<E 3-6> 0FE =5 dF ¥&@6d B

= T4 89 Ha HF 2L A H
100 vt 2,646 11.83
100-500 6,897 30.83
500-1,000 938 419
1,000-3,000 4,383 19.59
3,000-5,000 2,450 10.95
5,000-7,000 1,072 4.79
7,000-10,000 431 1.93
10,000-15,000 859 3.84
15,000-20,000 963 431
20,000-25,000 218 0.98
25,000-30,000 646 2.89
30,000-50,000 495 2.21
50,000-60,000 176 0.78
60,000-75,000 23 0.10
75,000-100,000 115 0.52
100,000 ©]7/¢ 57 0.26
g A 22,369 100%
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35.00%

30.83%

30.00%

25.00%

20.00%

15.00%

1000%

5.00%

L0300 3 2105
1 0IB% hoane 0.52% D.26%
d

D.00%
¥ j00= 0| o W 100-500 W 500-1,000 W1,000-3,000  §3,0005000  ¥5000-7,000

¥7,000-10,000 ¥ 10,000-15000 ¥ 15,000-20,000 ¥20000-25,000 3 25000-30,000 $F30,000-50,000

i50,000-60,000 i 60,000-75,000 i2375,000-100,000 Wipg0o0E 0|4

<1d 33> AHF ELgE 4 XM B¥x e (897 HTF)

ol 3l Aurz] o] L&A AL 2007 12,7173, 2008 11,2562, 2009d
At o3k &k H7) 20043 o) F sl whe}

i HeE 7tav) ol2oldntn o E .

<¥ 37> QA3 Autz] o] & AMu H4

ButA) ol & Au 5

q= 20074 2008 2009

SHA 12,717 11,256 10,089
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A AR MZEE 36° 58 2530 "N, 126° 20 " 06.67 " EZFAl Q= 979 A
HAIHNE S Fx1Foz AR MY FHoz sh) Z=wHA 6965kr, &z WA
9.605kif & 2 A= o] r}.15)

(2) FE=A

thabere]l FuA= Al A2 ¥ HAIFHAZE FAAE ow, Fukx] WAL
496k = o 100,000 DWT A4t 1030] A A4 7}53 5EHE HA{3a

o)
A

<®E 3-8> WAy AurA A

B | 24 o 3953
2% | (m) A pwr() | o)

OARS Sz A4 due v
i~ 1. 37° 01 "19.3 " N., 126° 17 "37.7"E
Al iy 2.37° 027023 "N., 126° 19 "13.7"E 100,000(2) 2.46
3.37° 01 °373"N.,, 126° 19 "31.7"E
4, 37° 00 " 433 "N., 126° 17 " 55.7 " E

AD 3 37° 02 ' 56.3"7 N., 126° 23 "38.6"E XA 90.000(1 0.50
2a02 5 WA 400m 9 ore] Hw 000(1) | 0.

23~ | 37°00 428"N., 126° 17 188 " E AH<
Qs HAEBA 2.02
38 FAHCRE 3§ 800m A ko] s

14) @ 37° 00 " 52.29 "N. 126° 27 "19.63"E (@ 37° 01~ 08.28 " N., 126°
27 709.63"E @ 37° 01 "16.28 " N. 126° 255463 "E @ 37° 01 " 28.28 " N.,
126° 25 "19.64"E (® 37° 0370527 "N. 126° 24 " 40.64"E ® 37°
03 "1227 "N., 126° 22 " 4565 "E (@ 37° 01 " 52.28 " N. 126° 18 " 34.67 " E

37° 00 " 37.28 " N., 126° 15 56.69 "E (@ 36° 58 “43.30 " N. 126° 18 * 16.68 " E
15) WHH AlsE A)22(2009.08.23)
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B) HUAAIAE HH
gatgel g dzAE Fe) Awo] o 75kme) ho] x|l o,

o Tl 73, F=ol= NP, HASole AT AIS e ol

<# 3-9> U4ty HoAHE |

P54 A FHAm) | ZAolm) | H<LsHDWT)
11 8.9 130 3,000
ARG 7 A1FEF 12 9.3 140 5,000
=y 13 8.9 90 400
14 12.0 215 20,000
15 16.3 351 100,000
A7 A2EF=EH 16 14.5 234 45,000
17 12.9 234 10,000
dAF+ ELR 01 - 365 3,000
U A SPN 01 30 - 300,000
21 17 321 100,000
10,000
A #3ts =3 2 10 196 L.0.A.140mo) 3}
23 15 296 50,000
24 10 200 10,000
A RF3e ESH 01 - 70 3,000
31 16 410 100,000
32 13 232 10,000
AAAEs s =4 33 13 248 10,000
34 16 160 10,000
35 13 120 5,000
AN f8ksr BT 01 8~9 140 7,200
AAAFRE S 2SR 01 3 272 4,000
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322 A4 wE & 3}Hie)

<E 310> WAF Y F5 A= A

iy

d%x (2001|2002 {20033 (20043 {2005 {20063 |20073 {20083 84)

)A+e}| 3,816 | 3,636 | 4,397 | 4,633 | 4,884 | 5,152 | 5612 | 5,898 | 38,028

-
1/’ . j
a000 1~
2000 47 - |
2000 -""
1000 1~
el - I T T

20018 20024 200349 200449 2005 4 2006 9 20074 20084 Big0= oot

100,0005 0| &
75,000-100,000

¥ 60,000-75,000

50,000-60,000

% 30,000 50000

§25,000-30,000

¥ 20,000-25,000

¥ 15,000-20000

®10.000-15,000

£.7,000-10,000

§5,000-7,000

B 3,000-5000

u1,000-3,000

& 500-1,000

_ioo-500
f

<29 35> qag B 9y A9 H4

(2 E5Ed 37 4% vl
At 83zt HolE e BES W, EFEE= 1,000-3,000= Akole] T

o] 1576802 71& 1, &0 2 3,000- 50005 0] 7843, 500- 1,000E°] 765

16) SUBFAE A2 AE(2009)
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2], 100-500:=°] 664%, 100= ®]¥te] 2503, 30,000-50,000=°] 1563,

5,000-7,000= 0] 1523, 25,000-30,000E 0] 1143 o2 Ueygton, F8 Aule
50008 ©lvte] 4% Muloz 8d E9te] AA HE A5 47547 Fo|A
4,0398 02 AA Ht H thH] 84.96% = AHASaL AU
<# 311> 4 EE 4% vl&@d H)
= T 8d Ha HF LA Wl &
100¥ w| vk 250 5.25
100-500 664 13.96
500-1,000 765 16.10
1,000-3,000 1576 33.16
3,000-5,000 784 16.49
5,000-7,000 152 3.19
7,000-10,000 44 0.93
10,000-15,000 9 0.20
15,000-20,000 29 0.62
20,000-25,000 34 0.71
25,000-30,000 114 2.39
30,000-50,000 156 3.28
50,000-60,000 69 1.46
60,000-75,000 23 0.49
75,000-100,000 25 0.53
100,000% ©]%4 60 1.26
g Al 4,754 100 %
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A5 3316%

30.00%

25.00%

20.00%

15.00%

10.00%

5.00%
2 39% d.48%
0204 0.62% 0D.71% 1 | | 0.49%  0.53% 1.26%
000w N e AT AT e s i
®g0E ook M 100-500 ®|500-1.000 H 1,000-3.000 £13,000-5.000 @ 5,000-7.000
# 7.000-10,000 # 10,000-15,000 §15,000-20,000 # 20000-25.000 4 25,000-30,000 & 30,000-50,000
4 50,000-60,000 &l 60,000-75,000 & 75,000-100,000 7] 100,000 Of 4

<1¥ 36> ESUE 4F M BIE (8A7 FT)

@) FutA BF 4Y A%
AAHoT FuA ol§ Hupe Fskse FAolm, ATl ¢ AF vl

AukA] Wi A ¥ES 12% 22 YENT

<® 312> 0448 Hukx o] & My A%

FupA| o]g Aut H

A 3t 2001 | 20023 |2003'd {20043 2005 {20063 |2007'3 2008
A 3,046 | 3,334 | 3,216 | 3,739 | 4,193 | 4,276 | 4,679 | 4,863
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EE 2t37] f8ke] 19921 ¢ 1434 (F-F 280m)s St
o] HetS AlFte =, 2011d7HA] 5YrEF 29414, 4RtE
of FHol Huoly FAFer R ootk Fo HIAAHY dFFE

300,000 duto] Het 7hssk AA E3ete] F 79709 AAS Efsta dth

Z1 o0 2= A Z Ql-.‘:a
‘:g 7:‘3] ] T = ]j o 4 1:1]57_
(m) | (m (tonx )
C.TSHF=ES | 2625 | 11.8 30,000% 1 &g
Aol YEF | 2,750 4.8 50,000% 6, 20,000% 2 A g o]
250,000% 4, 200,000% 3, )
PdEH= 1,800 |15~22.5 A3, 71EbRA, f-AE
T 30,000% 1 B, A
50,000x 1, 30,000% 2,
AZRT 1,960 | 7~13 20,000% 1, 5,000x 5, A F, AHE
3,500x1
THR= 270 14 50,000% 1 4, AXA
w7 267 | 4~48 3,000 2, 1,000x 1 we, ANHNE, 7]|2HA)
RO/RO H5 380 | 12~14 30,000x 1, 8,000% 1 AN E
i olgddl, olME, 714t
Zo Bz 560 |6.6~8.5 5,000% 2, 3,000x 3
e A, e
AR5 120 6.5 3,000 1 Atol&l, ZAL
FARAHNS 123 6.6 5,000% 1 LPG
LGA| F5-5F 817 |56~13| oot b ox000% L A Al E =
e ' 12,000x1, 2,000~7,000% 4 S
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<E 314> FF3 Auk A2

Zlo 2= A) 2 o=
tg %I é ] T m lj il 0-a H]:ﬂ_
(m) | (m) (tonx &)
7Y At VCM, " EhE,
VCME-5 280 | 66 5,000% 1 ° )
SEE]
185 7.4 15,000 1 e

6.7~12./ 50,0002, 20,000x 2,| &5, <txyo}, A},

1,050 o
5 3,000% 1 3}etul g
LPG 5% | 352 | 112 65,200% 1 LPG
120 | 5.1 3,000% 1 {7t AER
AH oy, &%,
285 | 16.5 100,000% 1 )
A
319 | 157 100,000x 1 " old, dAL

21.5~ |255,000x 1, 285,000%

886 23.5 1, 300,000x 1 2, AFAFT, WA
Z3H5-F | 480 24 300,000% 1 LI

100 | 5.6 Hlg, 2

90 0.2 71AF, 27

180 71 A+, B

130 71 A+, BN
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332 A4 wE & 3}H20)

<# 3-15> <Y 4 A+ A5 4

B

dX (2001|2002 {20033 (20043 {2005 {20063 |2007d | 20083 84)

FFak| 8,420 | 8,546 | 9487 | 9,296 | 9,649 | 9,755 | 9,960 | 10,024 | 75,137
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421 kA o] A RS gu Fux] EBFE BA

1) A= F2 793 AR EF=E 4

zb gk AFEA] o] ¥ H4 NAS(Number of Anchoring Ship, ea)®?} =
JukA] WA AA(Anchorage Area)E ©|-&3}] AD(Anchorage area Density,
ea/kif)= FEA] & AFE £4AT. 4 Fof AHA T/ AFE EHE
Hat AukA] &3 A4 (Mean of Anchorage area Density, ea/kn, ©]3} MAD)
£ MEshar , HaEgk vivl 4 @ute] A [ =S W E & (Percentage of
Anchorage area Density, ©]3} PAD)Z #4138} %t}

A 4 e ez yehld, b= 2o] Hojdn

AD = NAS/AA <2 44>
MAD = Y 4D/n <4 4-5>
PAD = (ADMAD)*100 <4 46>

< 47> A= FEF AR HE 4

PR QA [ o [ 3% [ 3a e [ 23] 59 [ B
NAS(ea) | 11,354 | 3,198 | 9,452 | 16,992 | 20,032 | 2,069 | 1,060 | 9,165
AA (k) 7541 | 498 | 9366 | 61.35 | 2718 | 12.73 | 263 | 39.71
AD(ea/kr) | 150.56 | 642.16 | 100.91 | 276.96 | 737.01 | 162.52 | 403.04 | 353.31
PAD(%) 43 182 28 78 210 46 114 100%
9 6 2 7 4 1 5 3

02

A8} PAD®] |27} 210% = e}

Beton, B3 A47t 2L
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422 FAAL AH Wi AEA 58 £4

1) AF 72 BY Fux 5 B4
Zy ko] AFuba] WA (Anchorage Area, ki, AA)T FA|FH <t A4 (Number of
simultaneous berth, ea, ©]3} NSB)S ©]&3to A®A & & (Anchorage area

efficiency, kif/ea, ©]3} AE)= #2433t 7+ & AuA a&55 EU=E B

o
1=

Z] & &(Mean of Anchorage area efficiency, kif/ea, ©]3} MAE)S 4+&3}
R, Bergk e Zb FAnke] gukx] WE §855 WS (Percentage of Anch
-orage area efficiency, ©|3} PAE)Z 433t

e 7+ e AoE YEY, a3 Zo] FojHt

AE = AA/NSB <2} 47>
MAE = ) 4z/n <4 4-8>
PAE = (AEMAE)*100 <2} 49>

5 AF | A | BE | FA | A 2Y | TS | HA
AA (k) 754 | 498 | 937 | 614 | 272 | 127 | 263 | 39.72
NSB(ea) | 104 21 79 169 97 50 15 | 76.43
AE 073 | 024 | 119 | 036 | 028 | 025 | 018 | 046
PAE(%) | 158 52 258 78 61 54 39 | 100%
9 2 6 1 3 4 5 7
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S A AEA] afo] 7Pg w2 &4bo] 37.83 o] F7b WA o] deastal

(@]
9 F7} WMol W gt Aoz Buy

Pk Fgol ¥ BUT AW A
Ak

E 410> Fux 58 o)§ AHux FF dEH A&

¥ AR | WA | FF | By 8| TF | 59
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