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Impact Analysis on Navigation Conditions of Bend Waterway of Bridge Area in Reservoirs
Hu Yang'?, Cao Hong? Chen Ting-ting', Yang Ying'
(1.Sichuan Communication Surveying & Design Institute Co.,Ltd, Chengdu 610200, Sichuan, China;2. Panzhihua Municipal Bureau
of Transportation, Panzhihua 617000, Sichuan, China)
Abstract: This paper takes the Zaoyuan Yellow River Bridge as the research object and analyzes the impact of bridge construction
on waterway navigation conditions in view of its special location crossing the Grade V waterway bend section of the Yanguoxia
Reservoir on the Yellow River. The study utilizes methods such as navigation clearance dimension verification, analysis of measured
ship track lines, calculation using the American AASHTO ship collision probability model, simulation test of ship navigation safety,
and coupling 2D planar mathematical models to systematically assess the navigation safety in the bridge area from low flow to flood
flow. Specifically, the results show that, during the low water period, bridge construction has less impact on the navigable conditions
of the waterway; during the medium water period, the probability of ships colliding with bridges is comparatively low; during the
flood period, there is a crossing risk between upbound vessels and downbound vessels, and the safe distance between downbound
vessels and bridge piers is insufficient. The study proposes targeted safety measures, including the installation of anti-collision
facilities and early warning devices, issuance of navigation restrictions, etc, providing a technical reference for navigation safety
assessment and engineering design of river—crossing bridges in reservoir bend sections.
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