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Surface deformation law of mining under thick loose layer and thin bedrock: taking

the southern Shandong Mining Area as an example
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Abstract: The surface subsidence in the thick loose layer and thin bedrock mining area in the east of China has the characteristics of large
subsidence value, wide movement range and long settling time. Taking a coal mine in Southern Shandong Mining Area as an example,this
paper discusses the variation rules of coal seam mining surface deformation parameters under different loose layer and bedrock thickness
ratio conditions, on the basis of field measurements, using FLAC’P, and establishes a surface deformation calculation model for coal seam
mining under the conditions of different loose layer bedrock thickness ratios (0.25—5.00), studies the characteristics of surface deformation,
analyzed the influence of ratio of loose layer thickness to bedrock thickness on the parameters of probability integral method, and quantit-
atively analyzed and discussed the conditions of thick loose layer and thin bedrock from the perspective of mining subsidence. Research
shows: MDUnder the same mining thickness conditions,when the ratio of loose layer thickness to bedrock thickness increases, the surface
deformation amount obviously increases first and then decrease, when the ratio reaches a certain limit, the ground surface deformation
tends to be stabilized; @The subsidence coefficient, the horizontal movement coefficient and the tangent of the main influence angle all in-

crease first and then decreases, and the inflection point is 1.75,1.25 and 1.25, respectively; @ The proportion of loose bed thickness in the
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average mining depth has great influence on the angle of draw and boundary angle. The boundary angle and the angle of draw gradually

decrease with the increase of the ratio. Based on the above research, it is proposed that the ratio of 1.25—1.75 is the critical value for the

condition of thick loose bedding and thin bedrock, which provides a theoretical basis and technical reference for the prediction of surface

deformation and the prevention and control of mining subsidence disasters in typical thick loose layer thin bedrock mining areas in eastern

China.
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Table 1 Physical and mechanical parameters of coal and rock mass
wz JE S /m ) /(kg'm™) R L /GPa BT Y)R G/ GPa ZhE J1/MPa BUHIsE A /MPa P BEEE A7 /(°)

AL 638 2 000 0.057 0.65 0.12 0.02 18
b 28 2750 9.35 2.30 3.52 2.60 30
4-4NEb 26 2250 9.26 225 3.50 2.50 28
48 36 2500 9.48 1.10 3.50 3.10 38
3-4UEb 26 2250 9.42 223 225 2.00 30
3-JRE 15 2450 9.20 1.60 2.60 3.30 30
2-4IEb 29 2270 9.58 2.50 2.50 2.20 32
2-J8 66 2 400 9.40 1.00 1.20 3.50 36
1-4ieb 17 2300 9.24 223 2.13 8.00 30
1-Bib 19 2300 9.12 230 225 9.10 30
I 3 1500 0.46 0.87 2.00 2.00 25
- 36 2 400 9.16 2.12 125 2.50 37
WbE 17 2300 9.32 2.10 2.60 2.40 32
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Table 2 Surface deformation parameters for different

pine-to-basic ratios

e pappx DR KPES EREEA LRM Bk
7 $q EX0) Fdltan g 5/C) /()

1 0.25 1.079 0.46 1.17 58.3 85.9
2 0.50 1.100 0.53 1.35 57.9 81.8
3 0.75 1.143 0.54 1.36 57.3 81.2
4 1.00 1.169 0.55 1.38 57.0 80.1
5 1.25 1.183 0.56 1.41 55.4 772
6 1.50 1.190 0.52 1.24 55.2 76.9
7 1.75 1.203 0.50 1.16 55.0 76.7
8 2.00 1.189 0.48 1.16 54.9 76.6
9 2.50 1.189 0.47 1.13 54.8 76.3
10 3.00 1.188 0.47 1.08 53.8 76.1
11 3.50 1.188 0.46 1.06 53.0 75.8
12 4.00 1.187 0.46 1.04 522 75.7
13 4.50 1.187 0.46 1.02 51.7 75.5
14 5.00 1.184 0.46 1.01 51.2 75.5
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Table 3 Geological mining conditions and surface movement parameters of working faces in different mining areas
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