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Abstract: Aiming at the difficulty of constructing high—efficiency navigation facilities with low environmental impact for the
ridge —crossing reach of the Taozhen Route of the Ganyue Canal, this study carries out research on the selection of waterway
structural forms and the plane layout scheme of navigation tunnels according to the topographic and geological conditions, water
head differences, freight demand and other conditions of this reach. The applicable criteria for open channels, tunnels and
aqueducts are proposed, and scheme comparison and selection are conducted for key reaches. By establishing a ship navigation
time model, the navigation capacity of different schemes is calculated, and the technical, economic and environmental impacts
of each scheme are comprehensively analyzed. It is determined that the open channel navigation scheme is adopted for the
reaches from Wujing Upper Junction to Huoshaogiao Village and from Bailuo Village to Likeng Junction. A parallel twin—tube
navigation tunnel layout scheme is proposed for the reach from Huoshaogiao Village to Bailuo Village. The calculation shows
that the navigation capacity of the open channel is 1.57 times that of the twin—tube tunnel, and the twin—tube tunnel scheme
can meet the northbound freight demand. For this reach, the tunnel scheme is superior to the open channel in terms of land
acquisition, excavation volume, investment and environmental impact, but it has longer navigation time and greater operation
and maintenance difficulty, so the open channel scheme is recommended for the preliminary research stage. The proposed

selection criteria for waterway structures and plan layout schemes can provide technical support for the construction of the
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Ganyue Canal and the design of similar super—large cross—section navigable tunnels.

Key words: Ganyue Canal; navigation tunnel; plane layout; navigation capacity
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