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Simulation research on operation rules of multi-line ship locks in

“waterway-lock’ navigation system
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(CCCC Water Transportation Consultants Co., Ltd., CCCC Comprehensive Transportation Virtual Simulation
Application Technology Research and Development Center (Port and City), Beijing 100007, China)

Abstract: In a domestic five-line ship lock project, the dimensions and operational parameters of each ship
lock vary significantly. There are a large number of anchorages with different functions, and the ship navigation
routes near the anchorages and locks are intertwined. Under the complex conditions, there is a lack of proper
methods to analyze the operation rules of five-line ship lock. This article analyzes the operation rules of the five-line
ship lock from two dimensions: the priority rules for ship entering and leaving the locks and the lock arrangement
rules. Based on the simulation model of multi-line ship locks, a simulation modeling method considering ship
navigation and introducing channel network initialization algorithm and channel navigation judgment algorithm is
proposed. The results show that compared with the rule of “priority for incoming ships”, the passing capacity of the
rule of “priority for outgoing ships” is about 20% higher. The adoption of “Lock No. 1 is limited to ships with a
width of more than 12 m, Lock No. 2 is limited to ships with a width of less than 15m, and Locks No. 3,4, and 5 are
limited to ships with a width of more than 10m” is slightly better than other scheduling rules.

Keywords: multi-line ship lock; ship lock throughput capacity; system simulation; ship arrangement in lock

chamber; judgment of ship navigation conflict
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Fig.2 Ship scheduling algorithm for multi-line ship locks
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Fig. 3 Operational logic of simulation model for multi-line
ship locks considering influence of ship navigation
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Fig. 4 Channel network initialization algorithm
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