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Abstract

Taking the 6105 working face of Chuancaogedan coal mine as the research object, the develop-
ment law of cracks produced by Zhungeer Banner was studied by using UAV aerial survey tech-
nology. 1) Underground mining of shallow coal seam causes surface damage, which is mainly ma-
nifested in the form of surface cracks. 2) Along the direction of a single working face, the crack
spacing is parallel arc shape, the interval distance is 5~20 m, and the fracture is formed in the se-
rious surface damage area, and the height of the wrong platform is about 15~130 cm. Fracture
grooves are formed in the area of serious tensile failure, and the width of the grooves is about
2~10 m. The fractures in this group are of “C” shape, and the Angle between the two sides of the
fractures and the advancing direction of the working face is 3°~5°. 3) Linear fractures are formed
in the grooves parallel to the dip Angle of a single working face. This group of fractures is long and
develops in a certain range from the grooves to the periphery. 4) Taking the outermost ground
fracture as the boundary, the influence Angle of the fracture is inverted, and the influence Angle is
59.5°~61.6° and 48.6°. The research results are helpful to the theoretical understanding of surface
fissures of shallow coal seam in Zhungeer area, and provide the basis for the prediction, preven-
tion and ecological restoration of surface collapse in mining area.
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Figure 1. Simplified geological map of Chuancaogedan Coal Mine and lithology diagram of upper No. 6 coal seam
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Figure 2. Schematic diagram of 6105 working face location
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Figure 3. CW-15 UAV
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Table 1. Performance indexes of CW-15 UAV
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T RE GIRIS Hig KITEE  BYEE O KHEE 3k MM PURBEST  FBRIERE
Z¥  1720mm 3610mm 5000 m 16.5 kg 19 m/s 160 min 6 0.1m
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Figure 4. Map of design route
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Figure 5. 0.05 m aero-flying orthophoto remote sensing image in working area
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Figure 6. Local magnified Navigation image (DOM) and Stereo Landform (DSM) of workspace
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Figure 7. Interpretation results of ground cracks by UAV aerial survey
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Figure 8. Distribution of ground cracks in 6105 working face (part)
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Figure 9. Calculation diagram of fracture influence Angle of 6105 working face
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