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Research on the Design and Stability Analysis of Bank Slope Protection Structures in
Mountainous River Management

ZHOU Qiyu, PENG Zuyu, HUANG Guangyuan, QIN Xiaoyan, LIN Yalan
Yichang Qingjiang Water Conservancy and Hydropower Design Co., Ltd., Yichang, Hubei, 443500, China

Abstract: Due to the unique terrain and varied hydrological conditions, the stability of mountain river bank slopes is prominent, and
the design of protective structures has become the key to ensuring river safety. This study comprehensively analyzes the types of
protective structures such as gravity retaining walls, gabion nets, and vegetation protection, elaborating on their respective
characteristics and applicable conditions. At the same time, it focuses on exploring the mechanism of hydrological and geological
factors affecting bank slope stability. By using techniques such as limit equilibrium analysis and numerical simulation, the stability of bank
slopes is systematically evaluated, and targeted structural optimization measures and new material application schemes are proposed to
provide reliable theoretical support and practical guidance for the construction of mountain river bank slope protection projects.
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