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Maneuvering Characteristics of Tug-Barge from the Results of Sea Trial Test
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Abstract : In order to investigate the maneuverability of tug-barge, sea trial tests such as speed, acceleration/deceleration, 10° turning,
20° turning, 10710° zigzag and 20 720 ° zigzag were conducted with both tug and tug-barge. From the result of turning test, longer tactical
diameter and lower rate of turn of tug-barge than those of tug are obtained. From the result of the zigzag test, bigger overshoot angle
of tug-barge than that of tug is obtained. When they turned or changed a course, it showed that the barge turned inner side of the
trajectory of tug. For the safe navigation, the helmsman of tug-barge should be aware of these maneuvering characteristics.

Key words : Tug, Barge, Tug-Barge, Sea Trial Test, Maneuverability
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Fig. 1. Series of experiments for tug-barge model
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Table 1. Principal particulars of tug Table 2. Scenario of sea trial test(tug)

Displacement(ton) 152.0 Speed Test : lgda)qnmml\/ls,peid;FV\Z(Ii;‘, ievfze .

Length(m) 53 peed/RPM relation(Fwd., .

Breath(m) 6.0 Turning Test -5, 10°, 20", 30°, Max Rudder Angle

Depth(m) 27 ~ Speed © 3, 5, Tkts

- 107107, 20°/20°

Draft(m) 19 Zigzag Test . / , . /5 -

Rudder Area(m?) 1.17x 2EA peed * 3, 5, Tkts

Maximum Speed(knot) 120

Operation Speed(knot) 10.0 2.3 AlEzn}
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Fig. 4. Trajectory of turning test(tug) - 10°, 20°
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Table 3. Result of turning test(tug)

Rudder Angle Tactical Diameter
10° 130 L
20 58 L
30° 34 L
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Fig. 5. Zigzag test(tug) - 10°7/10°, 20°/20°

Table 4. Result of zigzag test(tug)

1st overshoot angle
10°/10° 4
20°/20° 12
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Table 5. Principal particulars of barge

Displacement(ton) 781.0
Length(m) 519
Breath(m) 15.0
Depth(m) 50
Draft(m, ballast load condition) 11
Operation Speed(knot) 5
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Table 6. Scenario of sea trial test(tug-barge)

Speed Test - Speed/RPM relation(Fwd.)

- 10°, 20° Rudder Angle

Turning Test ~ Speed © 6kts

- 10°/10°, 20°/20°(15°/20°)
(barge heading angle)
- Speed : 6kts

Zigzag Test
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Fig. 8. Trajectory of turning test(tug-barge) - 10°, 20°

Table 7. Result of turning test(tug—barge)

Rudder
Angle

Tactical
Diameter(barge)

118 L (/barge L)
40 L (/barge L)

Tactical
Diameter(tug)

10° 244 L (/tug L)
20° 90 L (/tug L)
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Fig. 9. Zigzag test(tug-barge) - 10°/10°, 20°/20°
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Table 8. Result of zigzag test(tug—barge)

1st overshoot angle
10°/10° 13°
157/20° 35
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Table 9. Result of turning test(tug, tug-barge)

Rudder Tactical Tactical
Angle Diameter(tug) Diameter(tug-barge)
10° 130 L (/tug L) 244 L (/tug L)
20° 58 L (/tug L) 90 L (/tug L)
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Fig. 11. Trajectory of turning test(tug-barge) — 20° Trajectory

of zigzag test(tug-barge) - 10°/10°, 15°/20°
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Fig. 10. Zigzag test(tug-barge) - 10°/10°
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