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Fig.1 Computational domain and initial configuration in

DEM simulations (blue particles: sand grains; brown
particles: soil particles; red particle: impact particle)
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Table 1 Parameters of particle-bed collision

[28,45]

applied in DEM simulation
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Investigation of the dynamic process of sand particle impacting the sand-
dust mixed bed based on the Discrete Element Method

Sun Yubo™, Zhang Hongxin®, Wang Zhengshi®, Jia Shuming®
(a.College of Natural Resources and Environment | b. State Key Laboratory of Soil and Water Conservation and Desertifi-
cation Control / c.College of Soil and Water Conservation Science and Engineering, Northwest A&F University, Yangling
712100, Shaanxi, China)

Abstract: The particle-bed collision (splash) process is regarded as a critical bridge connecting microscopic
grain-scale dynamics to macroscopic aeolian sand transport. Whether existing pure-sand splash functions can be
directly applied to sand-dust mixtures in desert-loess transition zones remains unclear. In this study, a three-di-
mensional discrete dynamic model of mixed sand-dust beds was developed using the Discrete ElementMethod
(DEM) , and the dynamic process of particle impact on mixed beds was simulated. The effects of sand content
(70%—-100%) on splash characteristics were quantitatively analyzed, and the number of ejected particles and
their proportional distribution were quantified. Key findings include: (1) The proportion of ejected particles was
observed to increase linearly with sand content, with a critical threshold identified at 80%. Beyond this value,
the proportion consistently exceeded 50%; (2) Compared to pure sand, the rebound angle of the sand-dust mix-
ture was significantly increased by up to 56%, with the ejection angle also increasing by up to 19%; (3) An im-
proved sand-content-dependent splash function was developed based on existing pure-sand models and the simu-
lation results of this study.

Key words: sand-dust mixture; splash process; Discrete Element Method (DEM) ; sand content; modified

splash function



