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Abstract

To keep the safety of the ship, mariners had to pay attention to whether dragging anchor phenomenon
started, it was difficult to recover the ship's state and it caused collision with other ships and grounding
accident. In this paper, the method of predicting the dragging anchor phenomenon was described and the
effectiveness of the system was indicated with experimental results.

It is thought that there is a case where vessel anchored in anchorage area of Jeju outer harbor does
not maintain heading course for the same wind direction because of current. Therefore, it was found that
the vessel to be anchored should anchor with considering the intensity of the tidal current and its
direction.

With the tension meter, the length of the catenary-line depending on horizontal force was described by
the existing equation, in addition, it enabled the movement of catenary-line to be explained in the water.
As a result, the anchor tension was more affected by the wind than by the tides and it seemed that the
tension meter was a way of predicting dragging anchor at anchor. Therefore, when it is installed on the
windlass of the ship in the future, It is thought that it will help prevent the accident.
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<Table 1> Principal particulars of the experimental

vessel
Items Dimensions
Loa (m) 34.0
Breath (m) 7.5
Draft (m) 32
Displacement(ton) 378.92
Anchor type & weight (kg) ASS, 550
Chain cable (kg/m) 10.901
Transverse projected area (m?) 93.77
Lateral projected area (m®) 387
Equipment Number (EN) 177.85
, Al
A=

22-27Tm

[Fig. 1] Arrangements used for holding power
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[Fig. 2] Instrument used for holding power

(a) (b)

(a) depth meter
(c) tension meter

(b) current meter
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<Table 2> Anchoring position and average depth
in anchorage

Conditions
2018 5.28~5.29

33°32.0394'N
126°31.8839'E

Items

Date

Anchor position

Sounding depth 22~27m
Start time 17:00
Drop anchor e
Finish time 08:00
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[Fig. 3] Image of vessel during anchor at Jeju
anchorage when No. 2 time
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[Fig. 5] Horizontal distance per one second from

bridge to drop anchor point
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[Fig. 6] Frequency distribution of horizontal length
from drop anchor point
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[Fig. 7] Frequency of heading course from drop
anchor point during 3hrs(04:00~07:00)
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<Table 3> Result of frequency distribution of

heading course during 3hrs
(01:00~04:00)

No. Rank(®) Frequency  Percent(%)
1 ~ 179.9° 80 0.74
2 179.9°~184.9° 125 1.16
3 184.9°~189.9° 735 6.81
4 189.9°~194.9° 673 6.23
5 194.9°~199.9° 788 7.30
6 199.9°~204.9 866 8.02
7 204.9°~209.9° 871 8.06
8 209.9°~214.9° 262 243
9 214.9°~219.9° 187 1.73
10 219.9°~224.9° 173 1.60
11 224.9°~229.9° 394 3.65
12 229.9°~234.9° 323 2.99
13 234.9°~239.9° 669 6.19
14 239.9°~244.9° 752 6.96
15 244.9°~249.9° 720 6.67
16 249.9°~254.9° 162 1.50
17 254.9°~259.9° 323 2.99
18 259.9°~264.9° 684 6.33
19 264.9°~269.9° 396 3.67

20 269.9°~274.9° 182 1.69

21 274.9°~279.9° 156 1.44
22 279.9°~284.9° 120 1.11
23 284.9°~289.9° 163 1.51
24 289.9°~294.9° 106 0.98
25 294.9°~299.9° 101 0.94

26 299.9°~304.9° 101 0.94

27 304.9°~309.9° 82 0.76

28 309.9°~314.9° 46 0.43

29 314.9°~319.9° 147 1.36

30 319.9°~324.9° 79 0.73
31 324.9°~329.9° 58 0.54
32 329.9°~334.9° 266 2.46
33 334.9°~335.2 10 0.09

10800 100
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[Fig. 8] Time histories of variations wind direction
for anchoring at anchorage for during
3hrs(01:00~04:00)
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[Fig. 9] Frequency distribution of current direction
during 3hrs(01:00~04:00) for anchoring
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[Fig. 10] Time histories of variations of tension in
anchor chain for anchoring at anchorage
when No. 1 time
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[Fig. 11] Frequency of tension for the attached
anchor chain
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<Table 4> Results of analysis for relations holding power(ton) between wind and current of velocity(m/s)

Descriptions Wind velocity(m/s) Current velocity(m/s)
No. 1 y=—4.8752z +20.794 R*:0.0179 y=—4.5991z +20.11.815 R?: 0.1183
No. 2 =—5.8135z +21.348 R*: 0.0530 y=0.8651z — 1.5926 R?: 0.0097
No. 3 y=—3.6493x +15.803 R” : 0.0109 y =—3.0068z +7.9467 R” : 0.0638
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[Fig. 13] Frequency distribution of current direction
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[Fig. 14] Relations of the tensions between velocity
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[Fig. 15] Time histories of variations of depth by
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