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Abstract : Vessels on anchoring are sometimes dragged due to the increased external forces. For preventing the dragging, it is required
to enhance the holding power of the anchor. The holding power depends on the type and weight of the anchor and the seabed condition.
Especially, the holding power of AC-14 type anchor is known to be 2~2.5 times bigger than that of ASS type anchor. However, these
coefficients was determined nearly by the result of the model test, so there is a need to verify that by sea trial. Therefore actual dragging
case was analyzed and then compared with the coefficients in use, it was found that the two of them are much alike.
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Table 1 General particulars of training ships

Tteme Dimensions
HANBADA | HANNARA

Loa(m) 117.2 102.7
Breath(m) 17.8 145
Draft(m) 54 47
Displacement(ton) 5,600 3,930
Anchor Type & Weight(ton) Aﬁ&? ASZ_SES(ZII(%S)
Chain Cable(ton/m) 0.046 0.040
Transverse Projected Area(m?) 300 188
Lateral Projected Area(m®) 1,480 1,012

Fig. 1 AC-14 type(eft) & ASS type(right) anchor
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Table 2 Condition of anchoring position for each ships

% 334N

HANBADA HANNARA
condition
2009. 6. 10 | 2009. 6. 10 | 2010. 4. 27 2010. 4. 28
L 06:30 06:32 16:00 17:00
sition 35°01".0N 35°01".0N 33°14'.1N 33°14'.0N
bos 129°03.7E 129°03.7E 126°34'.6E 126°34'.7E
wind @
3 - .. dir/sp'd (m/s) SSW /20 SSW /25 | WNW / 14 | WNW / 16
: i . S e @_u
05 = Lo = current NNE / NNE / . .
4 ‘ \ & e dir./sp'd (m/s) 025 025 ESE /01 | ESE/01
e o s S i wave
e T i So° ',//‘x | height (m) 3 3 3 3
= e < Anchoring 35°01°0N
#  *ee® Position 129°03.7€
S chain(shackle) 8 8 5 6
Fig. 2 Tidal current around anchoring position(HANBADA) .
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Fig. 3 Tidal current around anchoring position(HANNARA)
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* 1 shackle = 27.5m

Table 3 Total external force acting on each ships

HANBADA HANNARA
external
force 2009. 6. 10 2009. 6. 10 2010. 4. 27 2010. 4. 28
06:30 06:32 16:00 17:00
wind 109 173 16 60
force(ton) - . y !
friction _ o
force(ton) 25 25 0.3 0.3
drifting _ )
force(ton) 25 2.5 2.3 23
total ext.
force(ton) 159 22.3 7.2 8.6
3.2 o
myh Fl Aduke) shEge A@el wEk AbETh(E,

2002).
PT = P(l +P{ = wu)\a, +w(t)\cl
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Table 4 Holding power coefficient with seabed
seab Mud | Sand | Gravel | pi%  |Dragging
coefficient

A (AC14) 10 8 8 25 2

A, (ASS) 4 35 3 2 15

A 1 1 0.8 0.8 05
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Fig. 4 Holding power coefficient of model anchor (JIS type,

19.36kg)
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Fig. 5 Holding power coefficient of real anchor(JIS type)
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Fig. 7 Traces of dragging anchor(HANNARA)

Table 5 Result of holding power coefficient calculation
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Table 6 Holding power coefficient with seabed(Japan)

coefficient seabed Mud Sand Dragging
A, (AC14) 10 7 2
2\, (ASS) 3 35 15
Ac 1 3/4 06

HANBADA HANNARA
condition 2009. 6. 10 | 2009. 6. 10 | 2010. 4. 27 | 2010. 4. 28
06:30 06:32 16:00 17:00
total ext. 159 2.3 72 86
force(ton)
seabed Mud Mud Sand Sand - Mud
dragging No Yes Yes No
holding
power 0 0 0.3 0.5
(chain, ton)
holding power over 159 under 22.3 under 6.9 over 8.1
(anchor, ton)
coefficient over 7.3 under 10.3 under 3.0 over 3.5
(anchor)
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