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Abstract

With the exploitation of underground minerals, the phenomenon of slope collapse in gap goaf is
becoming more and more prominent. This paper takes the landslide of Pusha Village, Zhangjiawan
Town, Nayong County, Guizhou Province, on August 28, 2017 as the research object. Through
on-site investigation, the preliminary grasp of the general situation of the landslide area is clear,
and its genesis mechanism is analyzed. Combining numerical simulation named PFC2D to the side
to simulate the process of slope collapse and landslide, the analysis shows that under natural
weathering and mining, joints and fissures begin to develop in the rock mass of the slope. The
stress concentration at the steep and gentle junction in the middle of the slope promotes local soft
rock collapse and landslide, which makes the rock mass at the top of the slope begin to appear
tension cracks. With the continuation of mining, the fissures gradually penetrate and develop
along the steep inclined structural plane. With the development of cracks, the main dangerous
rock mass at the top of the slope is collapse, while the lower dangerous rock mass moves down-
ward along the slope in the way of sliding while breaking. The failure of the whole slope changes
from collapse to landslide. Studying the mechanism of landslide and collapse in Pusha village,
Zhangjiawan town, Nayong county, Guizhou province is of great significance to the study of poten-
tial hazards of similar conditions in mountainous areas of China and the future work of disaster
reduction and prevention.
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Figure 1. Site collapse overview
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Figure 2. Fracture development stage
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Figure 3. Stage of slope top cracking
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Figure 4. Fracture transfixion stage
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Figure 5. Fracture expansion and local collapse stage
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Figure 6. Overall collapse stage
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Figure 7. Engineering geological section
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Table 1. Calculation parameters of parallel bond model
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Table 2. Calculation parameters of smooth joint model
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Table 3. Hertz contact model calculation parameters and sphere parameters
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Figure 8. Calculation model of Nayong slope (displacement under self weight)
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Figure 9. Local soft rock collapse
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Figure 10. Local collapse of rock mass
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Figure 11. The mode of starting avalanche in hard rock
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Figure 12. New slope after landslide
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