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Analysis of the Mechanism and Influencing Factors of Local Scour in Riverbank Protection
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[Abstract] Riverbank protection projects are an important component of flood control systems, and damage to
bank protection caused by local scour is a major potential threat to river safety. This paper systematically analyzes
the physical mechanisms and key influencing factors of local scour along riverbank protection structures and
reveals the causes and evolution patterns of scour from four perspectives: flow structure, sediment movement,
bank protection morphology, and riverbed boundary conditions. Significant differences exist in scour
mechanisms under different river conditions. The transverse circulation in bends and vortex—induced scour
caused by abrupt changes in boundary conditions exhibit the strongest destructive effects. Scour depth is jointly
controlled by the flow intensity, bed sediment particle size, and geometric configuration of the bank protection
structure, while the superposition of multiple factors can produce significant amplification effects. Accordingly, a
systematic prevention and control technology framework encompassing flow regulation, soil reinforcement,
structural optimization, and boundary improvement is proposed, providing a theoretical basis for
erosion—resistant design and defect management of riverbank protection projects.
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