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Mechanism of rock strata movement caused by underground
mining in Chengchao iron mine
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(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,

Wuhan 430071, China; 2. Center for Rock Instability and Seismicity Research, Dalian University of Technology, Dalian, Liaoning 116024)

Abstract: Based on the geological conditions, underground mining situations, as well as the status of cracks and ground surface
deformation of Chengchao Iron Mine, a cantilever beam mechanical model is proposed. The bottom-up tubular collapse in the deep
rock mass causes the horizontal tectonic stress release which favors the bending fracture deformation and destruction of the
NWW-trending joints. This model can explain the formation of four zones in the deep rock mass: rupture zone, the transition zone of
rupture to deformation, the deformation zone and the undisturbed zone. In such a mode, it inevitably leads to different deformation
areas on the ground surface related to the different zones in the deep rock mass. So the mine surface is divided into four related areas:
cumulative deformation area, crack-producing area, crack-extending area, and crack-closing area. As mining progresses, four zones of
the deep rock mass will gradually extend downward, while four areas of the ground surface deformation will gradually expand
outward.
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Fig.1 Engineering geological plan
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Table 1 Statistical results of discontinuities
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Fig.2 Projection of main orebody
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Table 2 Information of western exploitation
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Table 3 Information of eastern exploitation
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Fig.3 Toppling phenomenon of fine ore yard
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Fig.4 Horizontal displacement contour map (unit: cm)
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Fig.5 Vertical displacement contour map (Unit: cm)
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Fig.6 Relationship between longitudinal wave
velocity and depth in DZJ1
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Fig.7 Relationship between longitudinal wave
velocity and depth in DZJ2
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Fig.8 Geomechanical model
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Fig.9 Illlustration of the process of tubular collapse
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Fig.10 Schematic diagram of cantilever force
and destruction
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Fig.13 Schematic diagram between cantilever beam width
and depth of cantilever beam destruction
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Fig.14 Schematic diagram of deep rock partition
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Fig.15 Surface deformation law and rock movement
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