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Abstract : An average of two to three typhoons that occur in the Philippines or Taiwan pass through Korea each year owing to the influence of the
geographical location and western winds. Because Jinhae Bay is known as Korea's representative typhoon refuge, it is filled with ships during typhoons
and later becomes saturated with ships anchored to the surrounding routes. If a strong wind drags an anchored ship, a collision accident may occur
because of the short distance between the ships. Therefore, a systematic anchoring safety management of Jinhae Bay is required. In this study, the
minimum wind speeds of a dragging anchor based on the water depths of Jinhae Bay anchorages were investigated. When 7 -9 shackles were given, the
minimum wind speeds were 48 - 63, 46 -61, and 39 - 54 knots at depths of 20, 35, and 50 m, respectively. As the water depth increased, the length of
the cable laid on the sea bed became shorter than 5 m owing to the external force, and the minimum wind speed showed a significant difference of 4 -8
knots. In addition, ships with high holding power anchors (AC-14 type) had higher minimum wind speeds than ships with conventional anchors (ASS
type). Finally, it was confirmed that at a depth of 50 m, dragging easily occurred even when a high holding power anchor was applied.
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Table 1. Anchorage of Masan port

C
[}

3 ghB), LAHF) A
S YL o] ]t
99 Uz Al Ak <l

A TH(Masan VTS, 2020).

Name Position D(enli;h Rchitnulsnzﬁq) C?é?%ity
NEEPEE
A-4 g 1325800 131‘;, 1552:, 6.8 250 < 7,000
ME AR
A-7 g 1325800 O;;, 30();, 11.9 300 > 7,000
Table 2. Anchorage of Jinhae port

Name Position D(enli;h RZ(li];nulsnzﬁq ) C?é?gty
AETRE

N 35° 07" 10" = 10000
3 g s 4 15 80 333
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o]-&-3t3itt.
lzcz 0k Table 4. Number of vessels anchored at Jinhae bay in 2020
35°08.00'E
Typhoon Area (A, B, F) Area (C, D, E) total
Jangmi 69 169 238
Bavi 32 184 266
Maysak 117 166 283
Haishen 87 151 238
total 355 670 1,025
(Noy 261
250
200
150 135

127

100
50

65
53
24
' i W
-

less than 1000 1000~3000 3000~5000 5000~7000 700010000 over 10000 unknown
HJANGMI EBAVI B MAYSAK ® HAISHEN @m

o

Fig. 3. Gross Tonnage of Ships avoiding Typhoon in Jinhae bay.
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Fig. 2. Ships anchored to avoiding Typhoon in Jinhae Bay. sfjotel =3+ }3’_7]- WASATE GAl TE2 30~35mis,

- 476 -



et B 9 & Adntkel

i 2mE BF whe]2te] A S HEAste] Ee
Aoz Asut AA I3 1667 F 1227(67 %)%= A
thd o 2a¥ FEIF DA Aoz 3l 9l th(Masan
VTS, 2020).

/

R 1282930 12823050
1

35°02.40'N ¥, P—
. - -

’ a;\-.\@ RISUNZE

g
2AZ 'v' ® o

i | I
35°01.80N Ty
b R

Fig. 4. Dragging track of RISUN.

3. &R /&d FIt
31 EeAs
EY FQ Hube] 485

(Fyy; Force by wind)& 2}(1)S ©]&3}
3L

A9+ Fujiwara et al.(1998)7} A

=

1 5 1
FW 2 pac’aAT‘/a X 1000 (1)
A7IA, Fy: L=, po: &7 % (kg sect/m’),
C,: B FWAF, Ap AW FHAA ),
Vi & ()
2) OpEt=
g Adte A@sh 23, pFEAZASE Reynold
number®l] W& Schoenherr 241 X ITTC 1957 28 A-24 A

=S 0] -85} TH(Ship resistance and propulsion, 2012).

1
25
Fe= 9 Pu CfSV 1000 )

==
TH

SHA| F ol Ak A
q7NA, Fg vPEA (D, Pu: N E = (kgsec’/m’),
Cy: E}Mﬂﬁl*, S: AFRAH @),
h,: $-25(ms)

aga Head

AASE A 2ol AxEel e

A&t

S=(1.7d+C, » B)L €)

1714, d: E5%(m), Gy WEn A A,

B: d¥(m), L: 337 (m)

3 BRY

o] oa] HAstE BFEE AT Bt dE
o s 4 2001, Hirano(1995)° 28k F 2322l 4
AEFEL vk /R gR N/ LE A E B
Aot 3k A& s @) Zo] yehd 5= o

F, C.,gLh?x 1 @

zpu w9 1000

oAA7IA, Fp: EFE (), Pu: N L E (kg sec/m’),
Cy: E%Zﬂ%\“, g: %‘@,7}‘*/—;,\—'_11:_(11']/53(;2)5
L: A 2 0] (m), h.: 3 FZ(m)
3.2 o=
2o Q1 Aluo

1) o3
o] A Ayt ga, dA 2 PAAJAL] g5
2 A4 Table 59 2t}
P,=P,+P =w\,+w\] ®)
A7NA, P YA} Al F =521,
P 3#A E}%ﬁ(t-f), P A9 w511,
At BAL FFAF, A ARJL FGFAF,
w,: VAL T, w, AN =TT ),

I Aol 2= A1) Zol(m)

Table 5. Holding power coefficient with seabed

mud sand gravel rock dragging
A, (AC-14) 10 8 8 2.5 2
A,(J1S) 4 3.5 3 2 1.5
A, 1 1 0.8 0.8 0.5
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o] 2 o AHPel Mk 43S YO sPom, of
MBS F 0 0L Table 75 2T} ASH BAES e}
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(AC-14 type)7} A ¥ Hduto|t),
wind force (A) formula (1)
frictional force (B) formula (2)
External forces ;
drift force (C) formula (3)

total external forces (A+B+C)

L 4

Statement of catenary part (.5) formula (6)
anchor chain holding part (1) formula (7)
anchor (D)

. - formula (5)
Holding power chain (E)

total holding power (D+E)

Su A4 g I A A Ae ol o
compare 'total external forces (A+B+C)' with
He] Ent & A9 2aEs) A AN g Ao Judgment of 'total holding power (D+E)'
b s6lE) litel Asolth. el o1} sule] el A | drugging anchor residuary holding part of anchor chain
ol ot F® Qg AA ] FehEsow Aol dd
= wole] ESgma] AAe] S| GJere Fo=a o Fig. 5. Procedure of calculation.
FH FA® Aad 5 7] HE eI Tung et al., 2009). Table 6. Anchorage of Jinhae bay
Aairt B &4 C D, E 799 Ad2 H(mud)o]H,
22 03~20knots® 1 H Tt FHTA Hrlo A= Name Depth (m) Seabed
48 A 2knosE A&, A BF ol B C 20-50
A AR s ololq BEe Auigk 3mE 4gaich w D 15-20 mud
g A 9 gA) o] 412 Table 69|49k 2] 15~50mo] E 20
Table 7. General particulars of target vessels
item Vessel A Vessel B Vessel C Vessel D
Gross tonnage (t) 3,644 4,700 6,686 9,196
LBP (m) 93 94 104 120
Breadth (m) 14.5 15.6 17.8 19.4
Draft (m) 9.5 9.9 10.9 11.05
Cb 0.598 0.5651 0.5522 0.5929
Height from hawse pipe to bottom (m) 10.7 9.7 9.9 11.1
Anchor weight (t) 2.85 2.85 2.475 3.0375
Anchor chain wight per Im (t) 0.0386 0.0386 0.046 0.0548
Anchor type ASS ASS AC-14 AC-14
Transverse projected area (m?) 160 192 245 300
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Fig. 6. Risk Assessment of Dragging anchor in depth of 20 m.
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Fig. 8. Risk Assessment of Dragging anchor in depth of 50 m.
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Fig. 9. Critical wind speed for dragging anchor.
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