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Manoeuvrability of Ships in Narrow Waterway

by Katsuro Kijima, Mewmber Hironori Yasukawa, Member

Summary

In restricted waters such as harbour, bay or cannal, it is necessary to know the precise
manoeuvring characteristics of ship including the effects of water depth, channel bank or the
another ships from viewpoint of safety of navigation. In narrow waterways, specially, the
effects of channel bank and hydrodynamic interactions between ships are fairly significant.

This paper examines hydrodynamic behavior of ships during meeting and passing in narrow
water channel, by using slender body theory. Furthermore, ship motions with rudder con-
trol during passing in channel by using these hydrodynamic forces are discussed. This paper
concludes as follows.

(1) During passing, the interaction forces, such as lateral force and yaw moment, between
two ships are affected by the differences of ship speed and ship length, and by lateral
distance between ships.

(2) Lateral force and yaw moment acting on the ship are significant when the another
larger ship passes nearby this ship.

(3) By simulation study of ship motions, some problems on two way traffic in channel are
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noted.
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Table 1 Main particulars of ship for numerical
calculation and model experiment

FULL SCALE SHIP MODEL SHIP

LENGTH lpp (m) 155,0 2,5
BREADTH B (m) 26.0 0,419
DRAFT d (m) 8.7 0.140

L/B 5,967

L/d 17,857

B/d 2.993
Block Coeff. Cb 0,698
Aspect Ratio K 0.112
Trim T/d 0.0
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Fig. 3 Lateral force and yaw moment acting on ship 1 in meeting
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Fig.6 The effect of Sp; on lateral force and yaw moment acting on ship 1 in passing
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Fig.9 The effect of water depth on lateral force and yaw moment acting on ship 2 in passing
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Fig. 10 Ship trajectories as a parameter of differ-
ence of length between ships
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Fig. 11 Ship trajectories as a parameter of differ-
ence of speed between ships
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Fig. 12 Ship trajectories as a parameter of rudder
control
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Fig. 13 Minimum lateral distance between ships
indicating that the rudder force and mo-
ment are much smaller than the hydro-
dynamic interactions during passing
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