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3.Engineering Research Center of Eco-environment in Three Gorges Reservoir Region,

Ministry of Education, Yichang, Hubei 443002, China)

Abstract: [ Objective] To clarify the effects of gravel content on wave erosion in the water-level fluctuation zone
of the Three Gorges Reservoir area, so as to provide a theoretical basis for wave erosion control in water-level
fluctuation zones. [ Methods] A purple soil slope in the Three Gorges Reservoir area was used as the research
object. Indoor scouring experiments were conducted to simulate wave erosion with four levels of gravel content
(10%, 20%, 30%, and 40%) and three slope gradients (10°, 20°, and 30°). Bare soil served as the control
group (CK). Water turbidity, wave erosion rate, and pore water pressure were measured to clarify the influence of
gravel content on wave erosion of the slope surface. [Results] 1) With increasing wave scouring time, water
turbidity showed a trend of first rising, then falling, and eventually stabilizing with fluctuations. Compared with

the CK group, the turbidity values in the gravel content groups were reduced by 3.64% —25.93%. 2) Wave
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erosion rate and pore water pressure decreased significantly with increasing gravel content. Compared with the CK group,
the wave erosion rate decreased by 11.24% —42.85%, and pore water pressure decreased by 1.74% —30.47%.
3) Correlation analysis indicated that wave erosion rate was extremely significantly positively correlated with water
turbidity and pore water pressure (»p<<0.01), showed a insignificant positive correlation with slope gradient (»=>0.05),
and was extremely significantly negatively correlated with gravel content (p<C0.01). [Conclusion] Gravel
enhances the erosion resistance of slopes and dissipates wave energy by reducing the accumulation of pore water

pressure and increasing surface roughness, thereby weakening the ability of waves to detach and transport soil

particles and reducing wave erosion.
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Fig.1 Schematic diagram of wave scouring device
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Fig. 5 Influencing mechanisms of erosion reduction on gravelly soil slopes
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