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Abstract: The combination of gully terrain and slit dam configuration gives rise to highly variable dam angles. However, the influence of dam
angle on the impact of rainfall-triggered landslides on slit dam has not been thoroughly investigated. To address this issue, the discrete element
method (DEM) was adopted in this study to analyze the dynamic processes of rainfall-triggered landslides impacting slit dam under different
dam angles and relative slit openings. The results show that: (1) As the dam angle increases, the run-up height of debris particles decreases,
while the formation rate of the dead zone accelerates. (2) Under different relative slit sizes, the maximum normal impact force on the dam first
decreases and then increases significantly with the increase of dam angle. When the dam angle increases from 90° to 120°, the normal impact
force increases by approximately 10%, and the dynamic impact coefficient o increases by about 20%, while the tangential impact force de-
creases continuously with the increase of dam angle. (3) For the same relative slit opening, the grain-trapping efficiency of slit dam for landslide
debris and the energy dissipation efficiency increase with the rise of dam angle, whereas the mass flow rate decreases accordingly. (4) A
comprehensive analysis of the grain-trapping efficiency of the slit dam and the force on the downstream structure indicates that, under different
relative slit sizes (s3, s4, and s5), a dam angle of 60° enables the slit dam to avoid rapid siltation of its storage capacity while ensuring a
relatively small force on the downstream structure, achieving the optimal comprehensive regulation performance. The research findings can
provide theoretical support for the optimal design of slit dams in disaster prevention and mitigation engineering.
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Fig. 1 Typical model setup of existing researches. a: Choi et al., 2016; b: Choi et al., 2020; c: Li et al., 2025; d: Hu et al., 2020; e: Huang et
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Fig. 14 Relationship between grain-trapping efficiency and the
normalized impact force of downstream structure. The solid
lines represent the grain-trapping efficiency, while the dashed

lines indicate the normalized impact force.
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Fig. 15 Relationship between energy dissipation efficiency and
dam angles
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