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Abstract: When cutting through structural surfaces during thick hard rock mining, the
height-to-diameter ratio of the blocks formed can greatly impact the stability of the slopes.
This can result in various types of mass failures such as overturning, shear slip, or bottom
failure. However, the effect of block height-to-diameter ratio on the damage pattern of
mining slopes in thick hard rock is still unclear. This paper takes the collapse of Pushan
Village, Zhangjiawan Town, Nayong County, Guizhou Province as a representative case.
The discrete element method has been employed. The investigation focuses on the impact of
block height-to-diameter ratio on the deformation and damage law of thick hard rock mining
slopes. The results show that the macro deformation phenomenon of thick hard rock mining
slopes is influenced by the development of cracks, particularly when the height-to-diameter
ratio of the rock body is 2 : 1. When the height-diameter ratio of rock mass exceeds 3 : 1,
the slope undergoes destruction through the mechanism of slope toe buckling and slope top
collapse. When the height-to-diameter ratio exceeds 4 : 1, there is a noticeable increase in
the collapse scale. Lastly, a relationship equation is proposed to predict the location of the
damaged surface by taking into account the damaged surface’s horizontal depth and the rock

mass's height-to-diameter ratio. The findings derived from this study provide a fundamental
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foundation for the analysis of damage characteristics in thick-layered hard-rock mining slopes

that encompass columnar rock formations. Additionally, the results can be utilized in

predicting the maximum collapse size for this type of mining slope.
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