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On the Towline Tension of the Patrol Boat During Towing

By Shoichi HARA (Member), Kenji YAMAKAWA (Member)
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and Jun HASEGAWA

When the tug tows the shipwrecks in rough seas, the large dynamic towline tension occurs due to
the relative motion between tow and towed ship and causes the breakage of the towline. There occurs
such accidents resulting in the secondary disaster such as the collision and strand. The prediction of
the unstable motion of the towed ship is quite important to estimate the towline tension accurately.
The authors have made the various model and full-scale experiment to measure the towline tension
during tow comparing with the numerical calculation so far. However, the relation between the
towline tension and distance from tow to towed ship has not been accurately measured.

The Japan Coast Guard Academy makes a tow training using the training ship named ‘Kojima’
every year. Authors had a chance to participate in the tow training and measured the data during
tow. The at sea towing experiment was carried out in the Seto Inland Sea December in 2000. The
towline force and the distance between tow and towed ship were mainly measured. The relation
between towline force and the distance has been made clear using KGPS. The towline figure during
tow by the observation has been compared with the numerical calculation with a good agreement.

The elongation characteristics of polyethylene rope with 65 mm diameter used during tow was
made clear by the full-scale measurement of both the distance between tow and towed ship and
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towline force. The hysteresis loop has also been confirmed in this experiment.
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Table I Main dimension of tow and towed ship.

Kojima | Misasa
Length 107m 60m
Breadth 14m 7.8m
Depth 7.3m 4.3m

2.65m
600t
3000PS

Draft
Gross tonnage
Power

4.4m
3000t
8000PS
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Photo 1 Tension meter installed at bow.
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Table 2

Experimental conditions at sea.

Exp. No. time speed(kt) Kojima Misasa | rudder |tow ship
angle(deg)

(1 | 1240~1255| 0~8 straight straight Kojima
@ |1255~1311 6 course change | follow Kojima
[©) 1315~1333 7 right turn follow 7 Kojima
@ |[1336~1348 7 left turn follow 7 Kojima
®) 1400~ 1432 2,46 straight straight Misasa
®) 1440~ 1448 2 follow turn 7 Misasa
@ 1516 ~1544 3~5 follow turn 7,15,30 | Misasa
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Fig. 2 Change of distance between two antennas
in ‘Kojima’.
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Fig. 4 Head angle of tow and towed ship.
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Fig. 5 Time history of towline tension.
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Fig. 6 Schematic idea of towline figure during towing.
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Fig. 7 Numerical calculation of towline tension
figure.
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Fig. 8 Towline tension and distance between
tow and towed ship.
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Fig. 9 Comparison between towline tension and
distance from towed point to sea surface.
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Fig. 10 Relation between towline tension and
elongation.
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