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Abstract : The anchorage among harbour facilities should ensure sufficient water surface area for safe anchoring. A general method is to consider the
L.OA of the target ship and the depth and bottom quality of anchorage to calculate the water surface area of anchorage. However, the gross tonnage
is used as a unit of the ship capacity standard of anchorage based on the detailed rules for harbour facilities operation in Korea. In this study, the gross
tonnage is converted to L.O.A to calculate the actual anchoring radius of the target ship. This actual anchoring radius exceeds at 25 anchorages (among
90 anchorages) compared with the designated water surface area. Therefore, as an improvement plan of the ship capacity standard for anchorage, L.O.A

should be used as a unit for anchorage based on the detailed rules for harbour facilities operation and related Korean maritime laws.
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Fig. 1. Length of Anchor Chain for Safe Anchoring.
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a® =t —b? Eq. (1)
Where, ¢ = 65D, b=D + h
Therefore,
=(6.5D)*— (D+h)? Eq. (2)
= (6.5D) — (D+h)? Eq. (3)
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Table 1. The Ratio of Anchor Chain Radius to Depth

(Unit: m)

D Height from Water Surface to Hawse Pipe(h)

5 10 15 20

10 6.32 6.18 6.00 5.77

Depth 15 6.36 6.28 6.18 6.07
20 6.38 6.32 6.26 6.18

©) 25 6.39 6.35 6.30 6.25
30 6.39 6.36 6.32 6.28

HAE o volE w9l 30mE v 4
T (Ministry of Oceans and Fisheries, 2017d).

Zkoll 1 shackle Xé L9

o=z AHsla 9

" F BA7L o] FE A 9ol el Aeeteln
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Aol A7 Fastel FRB Aotk WA, mut F &

wol Aol B w7 Hlgk@el FA tE HEL Table 1
A AN HEF 625900 AA HEw B ATl A

dukx o]l vt Alak Al @t g ofg AA)E- A A] A

o 1 gl
3l e LHeD(A A %39 LDHBm(A 2 E3HE F4
Sk T

ShH, B8 7)o Foeh A o= g TRl uket

|
2to] 7} 917 = SHAIRE ik FEjo] AAA mFAFTE #
A8 % Hkd 3} o (Yoon, 2016), & (mud),
J_EH(sand) A (gravel) FEfQ] AAL FFd Aoz ouk
(flat rock) FE O] AHL &

2.2 Ff Furx| Wy

Table 2 ~Table 132> 7} A& F4atd 52 ghakaaAlel
A FRNAEIAAE S )02 Qata Qe FuA |
dstel AR 9 54 5 2Aeka UH WS SH0s
of AHGA) gol AAE G5t FA tebdl glolt
(Daesan Regional Office of Oceans and Fisheries, 2021; Incheon
Port Authority, 2021;
Fisheries, 2019; Mokpo Regional Office of Oceans and Fisheries,
2020; Pyeongtack Regional Office of Oceans and Fisheries, 2018;
Yeosu Port Authority, 2021; Masan Regional Office of Oceans and
Fisheries, 2021; Busan Port Authority, 2021; Ulsan Port Authority,
2021; Pohang Regional Office of Oceans and Fisheries, 2020;
Donghae Regional Office of Oceans and Fisheries, 2020).

Gunsan Regional Office of Oceans and

Table 2. Anchorage of Daesan Port

No. Name Radius(m)®? Depth(m) Bottom Capacity(G/T)

1 Al - 12.0 M, S 6,000

2 A2 - 14.7 M, S 6,000

3 A3 - 184 G, S 12,000

4 A4 - 25.0 S 12,000

5 A5 - 30.0 S 20,000

6 A6 - 35.0 S 6,000

7 A7 - 35.0 G, Sh 6,000

8 A8 - 320 M, S 30,000

9 A9 - 35.0 M, S 75,000

10 Al0 - 38.0 G, Sh 90,000

11 QS 800 35.0 G, Sh -

12 All 600 37.0 S, Sh = 75,000
13 Al2 600 320 S = 75,000
14 Al3 300 144 S, Sh 6,000

15 Al4 350 38.0 S, Sh 12,000

16 WAJ 2,300 30.0 G, S -

D) ARG Aol o] AAE A9E o Abgakglon, wol
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Table 3. Anchorage of Incheon Port Table 6. Anchorage of Pyeongtack-Dangjin Port
No. Name Radius(m) Depth(m) Bottom Capacity(G/T) No. Name Radius(m) Depth(m) Bottom Capacity(G/T)
1 W-1 400 105 M 50,000 1 WAJ-01 800 11.0 M, S 50,000
2 w2 400 9.4 M, S 50,000 2 WAY-04 480 10.0 Rk 30,000
3 w3 400 70 M, 8 30,000 3 WAI0L 2,100 310 S 150,000
4 W4 300 8.1 M, § 30,000 4 WA2-01 926 31.0 M, S 50,000
> WS 20 37 M, S ) 5 WA3-01 480 16.0 M, S 150,000
6 W9 300 12.0 M, Sh 30,000
7 W0 300 130 M 30,000 6 WA3-02 500 133 Rk 10,000
8 W11 300 132 M, S 20,000
9  W-12 300 15.0 M 15,000 Table 7. Anchorage of Yeosu-Gwangyang Port
10 Ww-13 300 183 M, S 15,000
11 W-14 300 19.8 Rk 15,000 No. Name Radius(m)3) Depth(m) Bottom Capacity(G/T)
12 W-15 225 23.0 Rk 2,000 1 WAY-01 - - - 1,0004)
13 E-l 400 163 M 100,000 2 WAY-02 - - - 5,000
14  E2 400 93 M, S 10,000 3 WAK-01 - 19.0 M, S 50,000
15 E3 400 9.0 S 10,000 4 WAK-02 - 145 M 20,000
16 E4 300 134 M, S 5,000 5 WAK-03 - 125 M, S 5,000
17 ES 300 134 S, Sh 50,000 6 WAK-04 - 9.0 M, S 5,000
18 E6 300 163 M 20,000 7 WAK-05 - 17.0 M, S 20,000
19 A3 300 6.1 S 2,000 8  WAK-06 - 18.0 M, S 10,000
20 A4 300 6.0 M, S 2,000 9  WAK-07 - 10.0 M 1,000
21 A5 300 8.1 M, S 2,000 10 WAK-08 - 125 M, S 1,000
22 A-6 300 13.0 M 4,000 11 WAK-09 - 13.0 M, S 1,000
23 A9 500 6.6 M - 12 WAK-10 - 124 M, S 3,000
24 Q1 900 10.0 Rk 50,000 13 WAK-11 - 13.0 M, S 3,000
25 No. 1 1,000 280 M, 8 - 14 WAK-12 350 121 M 50,000
26 No. 2 2,300 300 G S - 15 WAK-13 440 8.0 M 5,000
27 No. 3 1,852 10.8 M, S 5,000 16 WAA-01 750 12.0 M < 8md
17 WAA-02 1,060 132 M, S < 1lm
Table 4. Anchorage of Gunsan-Janghang Port 18 WAA-03 750 15.5 M, 8 = D3m
19 WAA-04 1,000 175 M, S < 145m
No. Name Radius(m) Depth(m) Bottom Capacity(G/T) 20 WAD-01 1,810 27.0 M, Sh > 16m
1 A0 1,795 16.0 S 50,000 21 WAD-02 700 20.7 M, Sh < 16m
2 Al 1,360 11.0 S, Sh 50,000 22 WAC01 1,000 175 M, S < 14.5m
3 A2 1,160 10.8 M, S 30,000 23 WAC-02 1,000 27.0 M, Sh > 14.5m
4 A3 1,015 10.0 M, S 20,000
S A4 215 70 M, S 7,000 Table 8. Anchorage of Masan Port
No. Name Radius(m) Depth(m) Bottom Capacity(G/T)
Table 5. Anchorage of Mokpo Port
1 A2 250 6.7 M 7,000
No. Name Radius(m) Depth(m) Bottom Capacity(G/T) 2 A-4 250 7.8 M 7,000
1 WAJ01 250 14.0 M 30,000 3 A6 250 8.5 M 7,000
2 WAJ-02 250 165 M 30,000 4 AT 300 125 M > 7,000
3 WAI-03 250 17.0 M 30,000
4 WAJ-04 250 17.0 M 10,000
5  WAIJ-06 250 17.0 Rk 10,000 3) o] =33k a o] WAY-01 ~ WAY-02 2 WAK-01 ~WAK-11 A uH=] =
6 WAJ-08 300 13.0 M 30,000 WA o)y o] AAHA &t qur A AAE EQNE A
7 WAJ-09 300 7.0 M 5,000 w2 o] g Ejoltt.
8 WAQ-01 300 16.0 M 30,000 4) A5G Add el 7]E WAY-01 ZEhA = A el $)
9 WAJI0 1,000 10.0 Rk 20,000 ;1 ii:jil XVIZYOOZ i HLX]L(SLDML::} f%jl] %A 1‘6;:1 ‘Rll‘;i],
10 WAJ-11 1,000 18.0 G 50,000 27}05 1ol A= A3 1A=l A A 2
WAL 1000 200 oS 190.000 5) §AA (;; WAA-04, WAD-01 ~ WAD-02, WAC-01 ~WAC-02 1] =
12 WAI13 1,000 29.0 G, S 100,000 SurA g A2 Ao MU EES FEAGTYF ol A
13 WAI-14 2000 31.0 G 200,000 EH%—)F(Max Drafty= 43}t 9},
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Table 9. Anchorage of Busan Port Table 12. Anchorage of Donghae Port
No. Name Radius(m)®)  Depth(m) Bottom Capacity(G/T) No. Name Radius(m) Depth(m) Bottom Capacity(G/T)
1 E-1 - 11.0 M 5,000 1 A-1 280 22.5 G, S 10,000
2 E-2 - 11.0 M = 10,000 2 A-2 280 23.0 Rk 10,000
302 300 9.0 M, S 3,000 3 A3 280 26.5 Rk 10,000
4 M-7 - 11.0 Rk 10,000 4 A4 280 30.0 Rk 10,000
5 M8 - 12.0 M = 10,000 5 B 400 36.0 G, S 50,000
6 M9 - 16.0 M = 10,000 6 B2 400 36.0 S 50,000
7 N 460 16.0 M, 8 1,000 7 Cl 630 90.0 M, S 100,000
8 N2 425 20.0 M 3,000 § QS 500 540 M. S .
9 N-3 1,180 19.3 M, G 10,000
10 N-4 950 39.0 M 24,000
11  N-5 1,550 58.0 M 80,000 Table 13. Anchorage of Mukho Port
12 S-1 200 11.9 Rk 10,000 - -
13 W-l R 20.0 M 80,000 No. Name Radius(m) Depth(m) Bottom Capacity(G/T)
14 W-=2 - 21.0 M 80,000 1 A-1 200 20.5 Rk 5,000
15 U1 - 19.4 M 30,000 2 A2 200 19.7 Rk 5,000
16 U-2 - 19.4 M 30,000 3 A-3 200 20.5 Rk 5,000
17 U-3 - 19.8 M 30,000 4 B-1 250 24.5 M, S 10,000
18 U4 - 16.2 M 30,000 5 B-2 250 22.5 Rk 10,000
19 U-5 - 16.0 M 30,000 6 Q/S 500 184 Rk -
20 U-6 - 17.0 M 30,000
Table 2~ Table 139] =t} 7} A8 F=2Hy &2 Iduky
Table 10. Anchorage of Ulsan Port /\]'Oﬂ }\1 go}_‘ﬂ_/\] }g% o(:)] }\ﬂ ;} 1;% go}_‘ﬂ_/\ ’é%"éﬁ”é /\o]_ Z‘ﬂ /\] ?—5]_
No. Name Radius(m) Depth(m) Bottom Capacity(G/T) I Y AdeEsd Ve s Avky Z‘ﬂ'?;] W 238]?:5} A
1 Ml 220 10.8 M, S 2,000 = the 2 Fig 29} 2t
2 M2 205 11.0 M, S 2,000
3 M3 205 10.5 M, S 2,000 ~ _ = .
4 M4 210 115 M, S 2,000 O = 7 &t A A4E F 147719 AA] F FES
5 Ms 210 12.1 M, S 2,000 £ 7Fo R Aurgsds AAS A= 12671
¢ M 20 @8 MS 200 8579017, o] F 187le] AUAL T FES o
’ R Shm] uk o] AuIx]:= FoF EEZ o] A %I) O
§  EI 1,500 45.0 M, S 10,000 ShIRh=, 7ol M= sd S5 ol (Eahe
9 B2 1,180 70.0 M, S 30,000 2 AAska )
10 B3 1,800 70.0 M, S = 20,000 @ % 147719 AuHA] F HUYES5EE V2o Muts-g
11 Bl 333 25.0 M, S 10,000 o - -
STHE AAIZ Aurx]= 870(5.4 %)© o] = g7) 2
b B 56 50 WS 30,000 5895 AN vo—1_]}\ _H( eI, o & 671¢]
13 B3l 648 55.0 M, S 50,000 A= g A& olsh(MIvhE, 271¢] BHhAl =
14 B3-2 741 85.0 M, S > 50,000 ' HE5 o) (FEIhHoZ AAsk
@ F 14709 A F 137088 %)l Fur]= Aubg
Table 11. Anchorage of Pohang Port |58E AAskaL A &k
No. Name Radius(m) Depth(m) Bottom Capacity(G/T)
1 S1 820 15.5 M, S - 8 anchorages 13 anchorages
2 S 1,150 200 M S - (5.4%)(8:8%)
3 S3 630 11.0 M, S -
4 S4 1,300 24.0 M, S -
5 S5 850 240 Rk Z 126 anchorages
(85.7%)
6) F-AF8Fo] E-1 ~E2, M7 ~M-9, W-1 ~W-2, U-1 ~U-6 A== kA = Gross Tonnage ®Max. Draft = Ruleless
ojuf do] AAHA &Far, AUk A - AAE ZJAE AU
o] & o) Fig. 2. Types of Ship Capacity Standard for Anchorage.
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(Chart Source : ENC for Administration, Version 5.0.0.0)
Fig. 3. Comparison of Designated Radius and Actual Radius
at Mokpo Port.

(Chart Source: ENC for Administration, Version 5.0.0.0)
Fig. 4. Comparison of Designated Radius and Actual Radius
at Donghae Port.
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Table 15. Cases of Unsuitable Anchorage Position

No. Port Aii?jrigfe Case of Unsuitable Position

1 Incheon W-4 Interference with Northward Fairway

2 Daesan A9 Interference with QS Anchorage

3 Daesan Al10 Interference with QS Anchorage

4 Daesan QS Interference with A9 & Al0 Anchorage

5 Mokpo WAQ-01 Interference with North-Westward Fairway

6 Yeosu WAY-01 Locate on Breakwater

7 Yeosu WAY-02 Locate near Berth

3 Yeosu WAK-01 Interferen;\f; A\;V(lEgSEzsnt\CJ\}/iigi gllauway &

9 Yeosu WAK-05 Interferen;\f; A\;V(l%]E;sﬂt\;}/f;i gllauway &

10 Yeosu WAK-06 Interference with Southward Fairway

1 Yeosu WAK-07 Interferenc\f):v rﬁ%;%&:z;:ggalrway &

2 Yeosu WAK-08 Interferenc\f):v Xﬂﬁl_g?(ﬁi\;lvs;:ggalrway &

13 Yeosu WAK-09 Interference with Southward Fairway

Mo Ve wakio N i Comt

15 Yeosu WAK-11 Interference with Southward Fairway

16 Masan A-6 Proximity to Southward Island
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