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Hydraulic characteristics and maneuvering performance of ship navigation in

intermediate channel
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Abstract: In view of the safety issues of ship navigation and berthing in the intermediate channel between two-stage
1, 000-ton-class ship lifts, a combined approach of physical model tests and ship maneuvering simulation is
adopted. Navigation tests are conducted for ships departing straight from the second-stage ship chamber. The
effects of ship navigation conditions on key factors are revealed, such as water surface fluctuations in the
intermediate channel, sinkage of navigating ships, and forces on berthed ships, and the maximum safe navigation
speed in the intermediate channel is proposed. The results indicate that comprehensively considering the docking
safety and operational efficiency of ship lifts, as well as the safety of ship navigation and berthing, the navigation
speed in the intermediate channel should not exceed 1.5 m/s. The design navigable water depth of 3. 6 m for the
intermediate channel is reasonable and reliable, which can meet the safety requirements of ship navigation. The
overall alignment of the intermediate channel is reasonable, and the ship can maintain basically stable course when

sailing at the maximum speed of 1.5 m/s.
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Tab.1 Planar dimensions of each section in
intermediate channel
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Fig. 1 Planar layout of two-stage ship lift with intermediate channel
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Fig. 2 Coordinate system for ship maneuvering motion
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Fig.3 Curves of water surface variation over time in typical sections
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Fig. 4 Curves of change in pitching amplitude of
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Tab.4 Maximum sinkage and minimum safety
margin of navigational ships
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Tab.5 Maximum force value on berthed ship
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2.5 17.7 -19.9 1.9 -3.7 2.8 -2.8
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