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Experimental Analysis on the Anchor Mooring Force

in Heavy Storm Condition
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Yasuo YOSHIMURA Isaku AMEMIYA
Eisuke MATSUKAWA and Goichi KON

Abstract

When a ship is anchoring in a stormy weather, the anchor often comes off due to the extreme overload of the

mooring force. Then, the ship begins to run and sometimes causes aground, and this makes a serious disaster.

The accident of "Toya-maru™ was also one of them. There are still such accidents and lost many crew in these

days. However, the mechanism of anchor mooring force in a stormy weather is complicated and not clear.

Although the wind force to the superstructure becomes the major anchor mooring force, it may not be enough

even if the wave drifting force is considered.

In this paper, the accident of the sail training ship "Kaiwo Maru" that was caused under the stormy weather

by the large-scale typhoon off Hushiki-Toyama harbor in 2004 is investigated based on the model tests. Then,

it is found that the peak mooring force becomes extremely larger even in the ahead condition against wind and

wave when the ship is more strongly pulled by the wind force and wave drifting force. This may causes the

some kind of deadlock condition that the windlass can not pull up the anchor but the anchor begins to walk,

until at last the above mentioned accident may happen in the stormy weather.
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Fig.1 Trajectory of Kaiwo Maru before grounding.
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Fig.2 Grounded “Kaiwo Maru”
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Fig.3 Arrangement of the experiment
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Table 1  Principal particulars of ship and chain model

(1/50)
L,, L m 86.0 1.720
B (molded) m 13.8 0.276
d (molded) m 6.2 0.124
\Y m? 4,483 0.03586
A 4,595 t 35.86 kg
x¢(=-Lcb) m -0.160 -0.0032
Kn/Lop 0.246
$58.0mm $1.2mm
m 275.9 5.518
kgi 21,130. 0.188

+11.2%)

m | 0.326/(1225kN) | 0.00743/(9.8N)

() ( +13.9%)

Fig.5 Load cell for measuring the mooring force
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Fig. 8 Measured time histories of ship motion and mooring force (4/L=0.58
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Fig.9 Measured time histories of ship motion and mooring force (A/L=1.16

(wind force =4.9[N])

(wind force =8.82[N])
wave height=10cm)
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Fig.10 Non-dimensional measured peak and average of horizontal mooring force excluding wind force
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Fig.11 Estimated full-scale horizontal mooring force at
wind speed=35m/s and wave height=4m
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