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Fig. 2 Variation of dam slope runoff under different slope ratios, rainfall intensity and protection forms
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Fig. 3 Sediment yield variation on dam slopes under different slope ratios, rainfall intensities and protective forms
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Fig. 4 Rainfall erosion effects of different

slope protection forms
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Model Experiment and Analysis of Hydraulic Erosion on Dam Slopes
under Artificial Rainfall Conditions

ZHANG Ning, LI Yulei, LI Zhehui, GUO Daping, HU Liangcai
(The Fourth Research and Design Engineering Corporation, CNNC, Shijiazhuang 050021, China)

Abstract: To investigate the influence of factors such as slope ratio, rainfall intensity, and protection
form on the erosion characteristics of dam slopes, a full-scale artificial rainfall simulation test platform
was built to simulate the runoff and sediment production processes on slopes with different slope rati-
os, rainfall intensities, and protection forms. The differences in runoff and sediment production on
slopes under different operating conditions were analyzed. The results show that the starting time of
runoff decreases with the increase of slope ratio and rainfall intensity, and is greatly affected by rain-
fall intensity. The trench drainage protection, due to the formation of slope runoff channels, advances
the time of runoff generation. The grass planting and gravel slope protection on the slope reduce the
response of the slope to rainfall to varying degrees, resulting in a significant delay in the start time of
runoff generation. The rainfall intensity has the most significant impact on the runoff yield. The rain-
fall intensity increases from light rain to rainstorm, with the runoff yield increasing by 7.6 times, the
sediment yield increasing by 18.5 times, and the time for the sediment yield to reach its peak reduced
by about 75%. The ditch drainage slope protection forms a runoff channel, resulting in the maximum
flow rate on the slope surface. The grass planting slope protection and gravel slope protection can sig-
nificantly reduce the sediment yield on the slope surface. The grass planting slope protection improves the
physical and chemical properties of the soil to a certain extent, increases the porosity of the soil, increases the
infiltration rate of the slope surface, makes the runoff process smoother, and has better erosion resistance.

Key words: dam slope erosion; artificial rainfall; slope ratio; rainfall intensity; runoff yield; sediment

yield; model experiment; full-scale model





