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Abrasion Countermeasures by Self-Lining with Strip Roughness Element
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This study investigates the self-lining mechanism of sediment deposition between strip roughness elements as a

measure to mitigate abrasion in sediment bypass tunnels (SBT). Systematic flume experiments were conducted by

varying roughness intervals, flow discharge and channel slopes to analyze flow structures and sediment deposition

characteristics. Image-based measurements quantified sediment coverage rates, revealing the conditions under which

self-lining successfully achieved full surface coverage. Particle Image Velocimetry (PIV) analysis identified strong

downward flows in regions of reduced flow depth, contributing to sediment transport and deposition patterns. At

high Froude numbers, sweep events disrupted sediment stability, while optimal roughness configurations facilitated

effective sediment retention and surface protection. These findings offer practical insights into designing abrasion-

resistant SBT surfaces through self-lining techniques.
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