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Abstract: In order to reveal the motion characteristics and dynamic response laws of debris flow under different particle sizes. In this
paper, Laoniuquan gully in the central region of the Liaodong Peninsula was taken as the research object. Topographic characteristics
were obtained through drone surveys and remote sensing image technology. A three-dimensional numerical model of debris flow was
constructed based on the CFD-DEM coupling method. Combined with indoor tests, the model's microscopic parameters were calibrated.
The entire process of debris flow initiation, acceleration, deceleration and accumulation was systematically simulated and the response
relationship between debris flow movement and particle size effects under multiple groups of particle size gradations was analyzed. The
results show that the average velocity of debris flow generally shows an evolution characteristic of "sharp increase-peak fluctuation-
gradual decline". The particle velocities and displacements in the front, middle and rear sections of the sliding area show obvious
differences, showing typical energy accumulation, collision transfer and dissipation laws along the way; in addition, particle size is an
important parameter affecting the velocity, displacement and energy transformation of debris flow. The energy analysis results show that
as the particle size increases, the collision and shear effect increases, the damping energy and friction energy dissipation increase

significantly, the peak potential energy increases with the increase of the particle size, and the peak kinetic energy decreases. The results
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reveal the influence of particle size effect on debris flow movement and energy transformation mechanism, which can provide theoretical

basis for debris flow numerical simulation, movement characteristics analysis and disaster prevention and control research.
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Fig.4 Simulation results of debris flow movement of fine particle group
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Table 3 Peak energy values during the movement of different

particle size groups
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