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A Study to Improve the Dragging Anchor of Surface Ship
Performing Rescue Missions
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Abstract It is important for surface ships performing rescue missions to secure and maintain their
position. In this paper, a study was conducted to improve the anchoring performance of surface ships,
for which a multi-point mooring support method was applied. Ninety-three meters of anchor dragging
occurred in 8 hours during a sea trial to confirm the anchoring performance of the surface ship. It was
confirmed that the anchoring method of the ship was vulnerable to external forces acting on the
port/starboard side. According to the results of the causal analysis, three improvement methods were
derived and applied to the change of anchoring method, tension indicator installation, and the change
of anchor fluke angle. The sea trial was re-performed in a similar environment, and the change in
position of the surface ship was 4.3m for 8 hours, and the anchorage performance improved. In
addition, the range of holding power of the ship was derived through the tension indicator, and it is

hoped that the results of this study can be used to design mooring systems and study dragging anchors.
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Fig. 1. Multi-point mooring concept applied to ship
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Table 1. Specification of anchor and mooring

equipment
Item Specifications
Type Danforth Anchor
Weight abt. 910 kg (2000 lbs)
Classification Korean Register
Anchor RSC 410
Anchor Head (According to class rule)
Shank,
Material | Shackle
& Pin, RSF 560H
Stock (According to class rule)
Key Pin
Type @28 (Grade 3), Stud type
Classification Korean Register
Anchor Material According to class rule
Chain Anchor Swivel Shackle(Type A)
Swivel Assembl + End Link + Enlarged Link
SSEMBY | 1 Common Link + Enlarged Link
+ End Shackle
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Table 2. Sea conditions of sea trial site by time
(Ulsan offshore)

. Significant
Time Wave Height (m) remark
10:00 1.0 Anchoring completed
11:00 1.1 about 3.4 m
12:00 1.1 ship movement occurred
13:00 1.2 for
14:00 1.2 6 hours
15:00 1.0 (10:40 ~ 16:40)
16:00 1.1 about 93 m
17:00 1.1 ship movement occurred
18:00 1.1 for

) 2.5 hours
19:00 10 (16:40 ~ 17:10)
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Fig. 2. Ship movement path by the dragging anchor
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Fig. 3. The direction of tension and external
force acting on the ship when anchored
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Fig. 4. Improvement of anchoring method
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Fig. 5. Distribution of resultant force according to
the angle between the bows (Omnidirectional)
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Table 3. Tension indicator specifications

Specifications
SH-1100
AC 110/220 V + 10 %
4-Digit total load weight
4-Digit main load weight
4-Digit aux load weight
Load cell(Strain gage type)

Item
Model
Rated voltage

Load display

Load detection method

Load measuring range 0 ~ 999.9 ton
Return method Automatic(Below the set value)
Overload detection time Within 0.2 s

Overload value setting and

Note . .
alarm function available
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Fig. 7. Improvement holding Angle according to the
change of the anchor fluke angle
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Table 4. Sea conditions of sea trial site by time
(Busan offshore)

. Significant

Time Wave Height (m) remark

12:00 0.7 Anchoring

completed

13:00 0.7

14:00 0.8

15:00 1.0

16:00 1.1 Change the direction

17:00 1.4 of the tide and sea
- condition

18:00 1.5 deteriorated

19:00 17 @ 15:00

20:00 1.7
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Table 5. The value of the tension indicator by time

Windlass at bow
Port (Ton) | Stbd (Ton)
3~4 3~4
3~4 3~4
3~4
4~6
4~7
5~8
5~8
5~8

Anchor winch
at Stern (Ton)

1.3 ~
1.3 ~
13 ~
1.3 ~

Time

1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6

12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00

13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
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