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Factors Affecting Structural Stability of River Ecological Bank Protection Projects and
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Abstract: As public awareness of river ecological management concepts continues to deepen, ecological bank
protection projects have emerged as an important engineering approach that not only ensures river channel safety but
also facilitates the restoration of river ecosystems. However, influenced by factors such as hydrodynamic disturbances,
geological conditions of the bank slope, material properties, and ecological changes, bank protection structures are
prone to deformation, settlement, or even instability in certain sections during long-term operation. This paper focuses
on the research of issues related to the structural stability of river ecological bank protection projects. By analyzing the
mechanisms through which hydrodynamic forces, soil characteristics, material properties, and ecological factors affect
bank stability—specifically within the context of the Tarim River Basin in the Xinjiang Uygur Autonomous Region,
under the jurisdiction of the Yarkand River Water Management Center—it establishes a stability evaluation system that
incorporates force distribution, deformation characteristics, and risk identification. Furthermore, the paper discusses
reinforcement strategies addressing hydrodynamic regulation, soil improvement, material optimization, and ecological
synergy, thereby providing a theoretical reference for enhancing the structural safety of ecological bank protection
projects and ensuring the effectiveness of river management efforts.
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