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Fig.1 Numerical test model of a typical landslide gully
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Tab.1 Simulation parameters of debris flow
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Tab. 2 Particle calculation parameters
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Fig.2 CFD-DEM coupling model validation results
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Fig. 3 Simulation results of sediment particle accumulation process
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Numerical Experiment on Sediment Accumulation Characteristics at the Mouth of
Flash Flood Gully in Alpine Canyon Area
NIE Yipin, LAN Ling, WANG Xiekang
(State Key Lab. of Hydraulics and Mountain River Eng., Sichuan Univ., Chengdu 610065, China)

Abstract: In alpine canyon, flash floods and debris flows are common. Usually, they are accompanied by strong gully erosion, and consequently
create significant sediment accumulation in the gully mouth, which easily causes casualties and property losses in the region. It is difficult to track
the movement process of gully bed sediment washed by flash floods and debris flows through field surveys, model experiments, and other tradi-
tional methods in alpine canyon areas due to high mountains and deep valleys. Therefore, it is impossible to provide information regarding the ac-
cumulation forms of sediment carried by mountain floods and debris flows as well as the distribution properties of sediment particle size in the ac-
cumulation body. To investigate the sediment accumulation morphology and particle size characteristics of mountain flood and debris flow, the
generalized mountain gully area was taken as the research object. The coupled numerical methods of computational fluid dynamics (CFD) and
discrete element method (DEM) were applied to simulation of sediment deposition process of mountain flood debris flow with different rheologic-
al characteristics. The effect of the volume concentration of mountain flood and debris flow on the accumulation process of sediment particles of
different sizes in the accumulation area is analyzed in detail. As the volume concentration of mountain flood and debris flow increases, sediment
accumulation rate first increases and then decreases. Furthermore, excessive volume concentration causes sediment to accumulate in a different
form. The variations in sediment accumulation distance with time can be categorized into four stages: rapid increase, initial deceleration, recovery
of growth and stable development. The variation of particle dispersion with movement time is of a power function, and the development rate is
closely correlated with sediment particle size and volume concentration. There is a strong correlation between the degree of dispersion of sedi-
ment particles with time and the size and volume concentration of sediment particles. A power function with three parameters can be used to pre-
dict this process. Increased sediment particle size leads to an increase in the dispersion of sediment particles in the accumulation body. However,
the increase in mountain floods and debris flows volume concentration causes the dispersion of sediment particles to increase at first and then de-
crease. The findings in this study can serve as a scientific basis for further understanding of mountain floods and debris flows.

Key words: alpine canyon area; flash flood gully; sediment accumulation; accumulation morphology; CFD-DEM
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