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Experimental study on optimization of navigation flow conditions of

second-line ship lock of Nianpanshan hub project in Hanjiang River
XU Junfeng, ZHAO Jiagiang
(Tianjin Research Institute for Water Transport Engineering, MOT,

Key Laboratory of Engineering Sediment of Ministry of Communications, Tianjin 300456, China)
Abstract: The first-phase water storage target of the Nianpanshan hub has been achieved. In response to the
problems existed in the proposed 265 m design scheme of the second-line ship lock at Nianpanshan hub, such as
the large angle between the upstream and downstream diversion channels and the main channel, the poor
navigation water conditions of the second-line ship lock, and shallowing of the channel and insufficient navigation
width during the dry season due to the adjustment of the riverbed downstream of the dam, an optimization test
study of the second-level ship lock scheme is carried out through tests of the navigation water conditions of the
ship lock and self-propelled ship models. Engineering measures are proposed, such as building a 430 m guide dike
upstream of the proposed second-line ship lock, conducting double-digging and trumpet-shaped slot dredging
downstream, and blocking the left branch during the low-water period when the downstream channel is being
rectified. After the implementation of the optimization scheme, the navigation conditions upstream and
downstream of the existing first-line ship lock are improved, and the navigation flow conditions of the proposed
second-line ship lock are also improved compared to the design scheme. The ship model verification shows that the
ship can maintain a stable course when passing through the approach channel entrance and connection section, and

the parameters such as rudder angle and drift distance all meet the standards, ensuring reliable navigation safety.

Keywords: ship lock; entrance area; connection section; navigation flow condition
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Fig.1 Layout plan of Nianpanshan ship lock
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Tab.1 Model water level validation results m
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i B /m
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Fig.2 Validation results of flow velocity distribution

at section with Q=810 m’/s
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Fig. 3 Validation results of flow velocity distribution
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Tab. 2 Statistics of the maximum longitudinal and transverse flow velocities in the entrance area and connection section
of the upstream approach channel of the first-line ship lock before the project
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Tab.3 Statistics of the maximum longitudinal and transverse flow velocities in the downstream approach channel entrance
area and connection section of the first-line ship lock before the project
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Fig. 4 Layout plan of Nianpanshan second-line ship lock design scheme
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Fig.5 Transverse velocity distribution after the implementation of the design scheme
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Tab.4 Comparison of siltation volumes between trial excavation and overall excavation in 2021
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Fig.7 Transverse velocity distribution in the entrance area and connection section of the downstream approach

channel of the second-line ship lock after the implementation of the optimized scheme
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