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Capacity optimization study of intermediate channel rendezvous section in
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Abstract: Complex navigation hub is a complex navigation facility composed of multiple locks, ship lifts,
navigation tunnels and intermediate channels and other navigation buildings, the intermediate channel, as a key
water connecting different navigation facilities, undertakes the function of ship collection, channelization and
temporary berthing, the capacity configuration of its intermediate channel rendezvous section is of great
significance for enhancing the overall passing ability of the hub. In response to the problem of mismatch between
the capacity configuration of the middle channel rendezvous section and the through capacity of the complex
navigation hub, taking the Goupipan navigation hub of Wujiang River as the research object, a simulation model
of the complex navigation hub is constructed using Arena simulation platform. Through simulation experiments
and data analysis, the influence of the capacity of the middle channel rendezvous section on the through capacity
of the hub and the waiting time of ships is explored under different daily opening time of the hub. The results
show that by reasonably adjusting the capacity of the middle channel rendezvous section based on the opening

operation time of the hub, the throughput capacity of the hub can be improved and the waiting time of upstream
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and downstream ships at the hub can be reduced. After optimization, Goupitan navigation hub can increase its

freight throughput by up to 13. 9% and reduce the average waiting time of upstream and downstream ships at the

hub by 13. 6%. The research results can provide theoretical and technical support for the design and operation of

the middle channel rendezvous section capacity of complex navigation hubs.

Keywords: complex navigation hub; rendezvous section capacity; throughput capacity; waiting time
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Fig.1 Layout plan of navigable buildings in Goupitan
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Fig.2 Flow of ship downstream crossing the dam at Goupitan complex hub
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Fig. 3 Logic of the hub navigation model ( secondary boat lift)

WRLEFT 280

BRANAE R, XA AAFEATREAL B TE 325 d,
FAR A Y- P A B A 2R B A 500 ¢,
P 2k (R B Al SRR RO A, RSB HON 3 b S
JIR3E AR AL 4 s TR] P A AL 3 A s TR A ) 22 3

A AT I TR THEHILE AT I ) 5 A AR EE LA
JRRUT R P TR AN PR BIL 3 3 AR B s AT I 1] ;- Fp ] 5
A T A T HSF [ DR B P ] SR 9P 45 R 1 m/s ik
i, ik, HHEARIPREIRE ., THRPLAS 2
WECIRAS P RYIBATIN ], foARR SR, WK1,



- 116 - K iz L A2

2026

x1 #ABSRBHARAMRMNENREWANSH
Tab.1 Input parameters of ship navigation model for
typical complex navigation hubs
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Fig. 4 Model simulation process
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Tab.2 Operation parameters for simulation experiment
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Tab.3 Combined working conditions for the capacity
of the intermediate channel rendezvous section of
first and second stage
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Tab.4 Optimal rendezvous section capacity and its enhancement effect under different hub daily opening time
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