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Fig. 5 The relationship curve between the filling and discharging time

and the maximum flow rate when the bilateral valve is opened
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Fig. 8 Diagram of minimum instantaneous pressure variation in the

short corridor of the lock head (forward maximum water head condition)
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Tab.3 Maximum bollard forces for ships moored in lock chambers
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Operation mode of valves in water conveyance system of
North Ship Lock of Binhai hub

WANG Tieli', CHEN Yingying’, JIN Xiaoyu’, MIU Shujie', SHEN Hao', YANG Fan’

(1. Jiangsu Surveying and Design Institute of Water Resources Co., Ltd, Yangzhou 225127, China; 2. Nanjing Hydraulic Research Institute, Nanjing
210029, China; 3. College of Hydraulic Science and Engineering, Yangzhou Univerisity, Yangzhou 225009, China;
4. Jiangdu Key Water Conservancy Project, Yangzhou 225007, China )

Abstract: The North Ship Lock of Binhai hub is a permanent structure for navigation between Huaihe River and
Tongyu River with the ship lock level of grade II. The design of normal water level difference requires the water
conveyance time to be 6 ~ 8 min. The design of high water level difference (5.99 m and 7.19 m head difference)
requires the water conveyance time to be 9 ~ 12 min. The ship lock is subjected to two-way head action with the
maximum forward water level difference of 7.19 m, and the maximum reverse water level difference of 1.91 m. To
construct the ship lock the operation safety and water conveyance efficiency of the ship lock are the key technical
problems to be solved. In order to ensure the safe and efficient operation along with providing technical references
for the safe and reliable operation of the ship lock, the physical model test was used to study the hydraulic
characteristics of the centralized water conveyance system of the North Ship Lock of the Binhai hub.

According to the provisions and requirements of the “Design Code for filling and Emptying Systems of
Shiplocks (JTJ 306-2001)” and the “Technical Code of Modelling Test for Port and Waterway Engineering (JTS/T
231—2021)" , the weight and force scale of the original model was 27000, the flow velocity and time scale was
5.48, and the flow scale was 4 929.5. The overall physical model of the ship lock with a scale of 1 : 30 was
established. The side wall of the lock chamber, the water conveyance corridor and the inlet and outlet sections of the
upper and lower lock heads were all made of polyethylene plastic plates. Reservoirs were set up in both upstream
and downstream, and 2.3 mx2.5 m horizontal grooves were arranged in the reservoir to stabilize the upstream and
downstream water levels. The hydraulic characteristics of the water conveyance process of the lock, the flow pattern
in the lock chamber, the pressure change characteristics at the top of the water conveyance corridor and bollard force
for ships moored in lock chambers under different valve opening time were analyzed by experiments, and the
rationality of the overall layout design of the water conveyance system was verified.

When the operating head was not greater than 5.99 m, the continuous opening time of the double-sided uniform
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