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In this paper, the stability of the anchor was judged
through the case study of the dragging anchor, and

a plan to strengthen the holding force was suggested.
The existing formula was improved to derive the holding
force strictly. And the holding force coefficient of the
iron sinker and the concrete sinker attached to the
mooring buoy was calculated through the measurement
of the lifting force of it. Based on this, alternatives were
suggested to estimate the holding force of the buoy

and secure the stability of the sinker.

}52(Holding Force), 28 (Anchoring),
ZH(Dragging Anchor), 217(Sinker),
EQr2(Wind Pressure)
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force)ol2h Helat] 1 Z4L vl o Feh[12]. Wb B
B2 292 0] BYS Bol BEAFS ZHFOA /)
20 ¢ Foh W40 YnHHo|Ti[3]. Aot
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8] 28 A7} vlu]ste] QaAk 4l
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Fdolt ARS Fo) mreo] 4F
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Dove®| A9 oJs5tH, =7} s°d wf up
1/4 A ZrAastal, ZFE7F 15°9 o 1/2 e
TRl A A AHH[9,10]. st w7 A ke o] & &85t
A= G+ gdHfe 0374(”74)9} SHAH A
o] o] u}FA|4=9] FFZ 7] wizof FHS}str] of
ot ol A5 R QA8 BAHEI 71K ET) A] 20 ks
- 30 ktsi AF L2 IS FH d4Jo] ZHEA R
Bl Ql= Aot = o) A ZEot= F
2h-&she A9, AA A85t=
g5 AdEoto] £A4% g AFANE = ARt A%
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m
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ofth. B Aol A 2714 1 AW WAF]
sl AT A W AAR THE A B
Moz BAste] Hpde] Bak JUst B2 7w
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* xYFIFE T

T, cos 8, = T, cos 6, = constant D)

© zNFYAAE T

T, sin 6, + AAl = T, sin 6, 2

() 2 4 (2)F Bols 4] (3)7 2ol Aere] 5
4 33 7 = ¢(T,, x, 6)7} EEZHh A4 449
duts= & EHA denz A A g2 4B
eFetth. 3t 4] (4) < Zol A=Al dol = [(Ty x,
6)7t =& H.

= % [cosh (%x + sinh™! tan 6) — sec 6] (3)

T, A .
l= 7[smh(Tx+s1nh tan 6

X

N———

—tan 6] 4)

A% Aol 41 WFO 2 A G5 3 T2 Auto
0] z9F P A|Q19] do] [9] TAACZ eI
A A (3)2 z=2(Twx, 0)2+ A ()9 I = (T x, 6)
2 AYstel BW PP o] BY AU A2 % 9
. = 4919 gk to] 3l cosh’t —sinh?t = 10] ¢
StE=,

Az 2 Al 2

(Tx + sec 6) — (—x + tan 6) =1 (5)

3402 AFHY +HTY Y T, = 1., 1, 6)
=4 (6)3 o] FEHrt.

A P—-z
T _§<zsece—ltan6) ©
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A -2z
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o171 A, uq: WA Q] THEA S (VHEAIS),
pe: A1) mEEA = (A ),
Wa: YA 9| =F FA,
LA A,
d: A 5-0] Zo],
O: A|QA-3H = H Ato] Zt.

ZR Y A AR 2T d > 0(6 = 09)
o] Ft. 4] (7) - 4 (8)°] 6 = 0°% hYskod A
® 4 (9)9h 2.

—d)? =22
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2ol a7k E& T dE Al 9 4] fisted Ew
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7o) d 9 53 H:
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(11)

— /(o + k2P —2(A—B2)

o714, A = (15-2°)/2,
B = uqwg/A.

W, S8 A B 25 erethd 6 > 0°
(d =0)°] Frt. 4] (7) - 4] (8)°l d = 05 T Y5}o] A
dshd 4 (12)9 2

A l% -z HaWq
H_§<zsece—lotan6 T 1+4pu,tand 12

9] Ao] sec 6 = 1/ tan’6 + 1S 28519 tan 69
T3t o|A A AE A 4] (13)3 o] 67 =& H
th 05 tAl 9 Ao didsto] 29 4] (14)9F Zol H
7t =EHT
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e —=
0 = tan™! (—H + f HZ) (13)
#awa (14)
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3. FH A &4
3IFHAE MY
7} Eolubd oA (A Q1 o]

AW T L2 WA ste] YA YA 45

A9l
T WA AL PA Y S BENA X

£ 27t 37] ffEo] weko] /g /go] S H . ot
AR A9 Aol 2| AdHhe] & Hhgel AA
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Table 12 | &4 dAfo] &
A7 AL 9 FH AN E UERd Aot & AEr 2
% ot 2 82 mm, one shot(27 m) AU A3}
UL AL B Agko] d 6E0| EATE 1522
2 F 2055 AHESHI 91, BEo| H 1089 238
E6ELR F 1682 AHESIL At 7 A2 &3t

3% 20 ktso| A 0 m FH3} .

Table 1. 3A} S350 417} H2! 2 2 Af2

T o o é)l;-l
AEF AR AE A M e HI
ABH 82 mm, Hoet+ e Z7EE2 20 ktst|
= 27m Z32|E 15t OmZH
Bat 82 mm, H10t+ 491 £ 20 ktst|
= 27m Z32E6t OmZH
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BRI AL YA BB F AAS 55 7
HolA AT % BY AAC BF A4 2A 5]
sto] A7 9] olakelS =45ttt ASHS 30E9] 3
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{wA,ironriron;uiron + wA,con’;:on:ucon = HA
wB,ironrironIuiron + wB,conrcon:ucon = HB

ol

0:]7] /\‘]; wA,iron A
wA,con A

F A A7 S5 (6 tonf),

F 32 E AFA F53F(15 tonf),

A 47 (10 tonf),

W eon: B I E A A S5 (6 tonf),

fion: 9 F71 & SHF Y 5 5F
(0.873),

Ton' =B EQ 37 5 ST Y] &
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Hiron: B A} A Abo] o] mh=A| 4>
(AP,

Heon: T T E A A} A A Abo] o] mp A 4
(Efé}ﬂl—’?)

AT 471 9] 152 (30 tonf),
Hp: B%H(MA 1}+=+2 (38 tonf).

d

2 5

wB,iran

ﬂi’ﬁn

CRCR

DISA |, FH A 2MS E

A (15) L7 5ot 23T e HASHE of
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AL HA si7t =& E
5.2384;50p + 8.750Up0n = 30.0 ”
{8.730yi,0n + 3.5000, = 38.0 (16)
Hiron = 3.92, Heon = 1.08 17

4Ye B HEASE 2T AT 4 (17)% 2
o] A AA) TEALE piyon = 3.92, R E 4
o TFALE teon = L08E FH 9T} o] &= 3]
el gH(R 47 3 e, 22 E A 15 yel)ol
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512 Q3 FOIA G SEoId A02 ws
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3.3 4luho] mhael. o2 A B ok moh by A 2

Z1 7} 9rAst ASH U B3 A A 9] A YL 4] (14)°]
WA YA (YA BEYL 2T 5 Ak B
2 AT BFHL}E F 27} At} Table 2= 4 &
%91 719kt sl e WEe 2 ekl gloltt.

5 &H 7

(tonf) IS
(tonf)
- Ast 6 15 5.24 8.75 14.0
- B3t 10 6 8.73 3.50 14.4
Ast 16 15 14.0 8.75 23.5

CHot 1
B3t 20 6 17.5 3.50 23.9
Ast 21 15 18.3 8.75 28.2

CHor2
B3t 25 6 21.8 3.50 28.6
Ast 20 - 17.5 - 20.7

CHor3
B3t 16 - 14.0 - 17.0
Ast 25 - 21.8 - 25.5

Chot 4
B3t 21 - 18.3 - 21.7

*CHRH 1: ASHI} BEIOY| & Al 10 tonfMl =7} CHRH 2: ASHt B0 & Al 15 tonfM] =7} CHRH 3: 23 2|E AA HA, A7 10 tonfAl F7+ S ASH-BSH7F

Al7{ Ik hOH 4: 22|E A7 K|, & A7 15 tonfH] 7} 5 AZ-BE 7+ A7 Wat
=24247.871t3.92, 232|E M| HISI IFA 4= 2424 2.401 1.082 MF)

(Ofuf, & M| HIZW TFH =
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A AT &= Ut B3 FIYE A= L7t
obA S W5k Hlolk HAZE AANE F
o7} AA ¥t d B E go|5hx] gt

Table 32 U 4]0 o 4 AldS
gsto] 20 kts — 40 kts9] F&0] & FAEHS Y
Rl Zolth. SU Y2 viEol osfiA A5t o
2 F5Y AlFd Stz glo] Z+-&-3ttt. Table 19
Al &1 4= =0l AT BE-2 20 kesof A FHS}
=g LH LS 21.2 tonf, 16.3 tonfZE AAL=
t}. TS} 30 ktsOl| Al = 47.6 tonfe} 36.6 tonfQ] =%
So] Sgatd], ol YA WPol Fsd Hotel 4
2 Ao 7 HoJAT}. 35 kts O] A of| A= AFAAT &)
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Table 3. S0 M2 Agla} BIOj| 285t= S

25 33.1 6.6 25.4 5.1
30 47.6 9.5 36.6 7.3
35 64.8 13.0 49.8 10.0
40 84.7 16.9 65.0 13.0

T 7|E NQ-SE Af0f2f

- Agt 6 15 14.0 24.2 19.7 19.7 24.2 14.0 27.0 7.2
Bt 10 6 14.4 25.0 20.4 20.4 25.0 14.4 27.8 7.5
ot Agt 16 15 23.5 40.6 33.2 33.2 40.6 23.5 45.3 121
Bt 20 6 23.9 41.4 33.8 33.8 41.4 23.9 46.2 12.4
ot 2 Agt 21 15 28.2 48.8 39.9 39.9 48.8 28.2 54.5 14.6
Bt 25 6 28.6 49.6 40.5 40.5 49.6 28.6 55.3 14.8
ot 3 Agt 20 - 20.7 35.9 29.3 29.3 35.9 20.7 40.1 10.7
Bt 16 - 17.0 29.4 24.0 24.0 29.4 17.0 32.7 8.8
oot 4 Agt 25 - 25.5 441 36.0 36.0 441 25.5 49.2 13.2
Bt 21 - 21.7 37.6 30.7 30.7 37.6 21.7 41.9 11.2

O[], & AP0 HIZTH I A= 7427.8734 3.92, 2H2|E 47| BT IZAE 242} 2,401,082 M8
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