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Optimization experiment on hydraulic characteristics of filling and emptying system of
the reconstructed and expanded ship lock at Weituo Hub of the Fujiang River
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Abstract: Aiming at the problems of insufficient width of the approach channel, complex water flow conditions
in curved sections, and high local flow velocity at the discharge outlet of the Weituo Ship Lock reconstruction and
expansion due to spatial limitations, an optimization study on the hydraulic characteristics of the ship lock water
conveyance system is carried out. By establishing a hydraulic physical model with a scale of 1 : 30, the
applicability of the dispersed water supply system for the side support holes of the gate wall corridor is
systematically evaluated, and key improvement measures are proposed. The results show that the operation method
of advancing the water head by 0.5 m and closing the valve for 2 min can effectively improve the problem of
inertia induced high drop in the water level of the gate chamber. The adjustment of the width of the energy
dissipation open ditch has limited effect on improving the berthing conditions of ships, but it cannot be completely
eliminated. Optimizing the outlet into a “combined top and side outflow” grid type energy dissipation chamber
structure significantly improves the uniformity of discharge in the gate chamber. The layout of the filling and
emptying system is reasonable, and the optimization measures effectively improve the hydraulic performance of the
ship lock under complex boundary conditions in the lower approach channel. The research results provide reference

solutions and technical basis for the design of ship lock projects that are similar to those constrained by space.
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Tab.1 Characteristic dimensions of lock filling and emptying system
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Fig. 1 Overall plan of ship lock( elevation: m)
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Tab.2 Hydraulic characteristic values of water conveyance in the sluice chamber
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Tab.3 Results of inertia ultra high drop test for pre-moving water closing control
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Tab.4 Modification plan for energy dissipation open
ditch in sluice chamber
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Tab.5 Comparison of maximum average mooring force
of lock chamber vessels under different energy dissipation
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Tab. 6 Maximum backwater height at different
ship lock discharge outlets
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Fig. 4 Energy dissipation grid layout of the outlet( unit: mm)
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Fig. 5 Process line of water level change at discharge

outlet during discharge process
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