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Abstract : Vessels on anchoring are frequently dragged due to the increased area of wind pressure by enlargement of ship’s size and
sudden gust of winds in recent years. In the view point of the ship’s navigators, the proper measurements corresponding to the dragging
of anchor should be taken into account concerned about the time for the occurring of dragging by the external forces such as wind and
wave, the pattern and speed of dragging and the possibility of collisions with any other vessels or obstacles. In this paper, it was examined
the actual dragging anchor in T.S. HANBADA due to the wind and waves. From this case, it was found the critical external forces by
which she was begun to dragged comparing the force by the wind, frictional resistance, drifting force and ship motion moment with the
holding power. Also, through the analysis of the dragging pattern, it was known the alteration range of heading angle, swinging width

and dragging speed etc.
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Fig. 1 Basic concept of dragging anchor
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Table 1 General particulars of T.S. HANBADA

o}

Service Speed / Maximum Speed | 175 kts / 19.0 kts

Main Engine (MCR)
Transverse Projected Area (Ar)

Displacement(2/3 Consumed)
Lateral Projected Area (Ar)

Block Coefficient(Cp)

Anchor(AC-14) Weight

Draft(fore/mean/aft)
Chain Cable
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Fig. 2 General arrangement of T.S. HANBADA
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Frictional resistance .48 879 1841
2. (ton) : - -

Table 2 Drifting force by wave

Wave height 1.0m 2.0m 3.0m ApR AaleEe NEH A9 AS5E dold g3Fs &
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Table 4 Holding & catenary part with wind velocity

Wind Velocity 10m/s | 15m/s | 20m/s | 25m/s | 30m/s | 35m/s

Total ex. force (ton - f) | 753 | 11.13 | 1593 | 22.33 | 30.13 | 39.33

Catenary part (m) 163 | 193 | 228 | (8Sh'cles*27.5=220m)

Holding part (m) 57 27 0 0 ‘ 0 ‘ 0

Table 5 Holding power of lying at single anchor
10m/s | 15m/s | 20mv/s | 25mv/s | 30my/s | 35/

Wind Velocity

Holding Anchor 21.53(Holding power of anchor)
(ton -+ f) /10.76(4.31) (in case of dragging)
power
of anchor Chain
& chain | (o . | 231 | 107 [ 0 | 0 | 0 | 0
Holding power 10.76 | 10.76 | 10.76 | 10.76
(ton - ) 23841 2261 | (431) | (431) | (431) | (43D)

(1) Pa = N\, x w, = 10x2.475%0.87(conversion factor in water) = 21.53 ton
(2) Pc = Ae ¥ wex [ = 1x0.04634x0.87x1
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Fig. 5 Time series of wind speed at dragging
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