Table 1 Sandstone characteristics of coal measure strata in Shendong Mining Area.
	Lithology
	Mineral name
	Rock debris /%
	Interstitial material /%
	Organic matter /%
	Cementation type
	Compressive strength /MPa

	
	Quartz /%
	Feldspar /%
	Mica /%
	
	
	
	
	

	Siltstone
	17.67
	28.67
	3.67
	1.67
	48.33
	
	Argillaceous calcareous
	18.33

	Fine sandstone
	48.00
	12.00
	1.67
	10.00
	28.33
	
	Calcareous
	64.73

	Fine sandstone
	48.33
	30.67
	2.00
	13.33
	5.67
	
	Calcareous
	38.33

	Siltstone
	40.67
	10.00
	13.00
	7.00
	24.33
	5.00
	Argillaceous
	57.78

	Fine sandstone
	40.67
	19.33
	15.67
	10.00
	14.33
	
	Calcareous
	66.4

	Siltstone
	25.00
	30.67
	3.33 
	6.00
	35.00
	
	Argillaceous calcareous
	30.95

	Fine sandstone
	30.67
	34.67 
	15.67
	3.33
	9.00
	6.67
	Argillaceous calcareous
	36.65

	grit stone
	29.33
	22.67
	9.67
	11.67 
	18.00
	8.67
	Pelitic
	37.64

	fine sandstone
	42.33
	26.67
	15.33 
	4.00 
	7.67
	4.00
	Argillaceous calcareous
	56.66

	fine sandstone
	51.33
	11.67
	8.33 
	5.33
	23.33
	
	Calcium iron
	72.41

	siltstone
	39.33
	7.67
	2.00
	11.00
	38.67
	1.33
	Pelitic
	32.55
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Table 2 Physical and mechanical parameters of model rock strata.
	Strata 
	Bulk modulus K/GPa
	Shear modulus G/GPa
	density d/kg·m-3
	Angle of friction f/°
	Adhesion C/MPa
	Tensile strength t/MPa

	Fine sandstone
	17
	12.1
	2600
	39
	10.2
	5.65

	Mudstone
	10.65
	7.19
	2550
	35
	4
	3.3

	Coal seam 
	6.5
	4
	1400
	28
	3.5
	1.8



Table 3 Physical and mechanical parameters of coal seam and roof rock.
	Sequence
	Lithology
	Thickness /m
	Unit weight /(kN·m-3)
	Tensile strength /MPa
	Elastic modulus /GPa

	11
	1-2 upper coal seam
	1.05
	14
	2.13
	2

	10
	sandy mudstone
	3.39
	26
	2.7
	11.9

	9
	1-2 coal seam
	0.78
	14
	1.68
	2

	8
	siltstone
	18.48
	27.1
	5.24
	8

	7
	sandy mudstone
	7.51
	25.5
	3.62
	8.6

	6
	2-2 coal seam
	2.82
	14
	1.17
	2

	5
	sandy mudstone
	14.2
	25.6
	4.21
	8.21

	4
	medium sandstone
	20.89
	26.1
	4.45
	8.14

	3
	sandy mudstone
	14.97
	25.4
	1.93
	10.99

	2
	fine sandstone
	22.86
	27
	9.26
	14

	1
	sandy mudstone
	14.43
	26.1
	1.52
	10.56

	0
	4-2 coal seam
	7.23
	14
	1.08
	2



Table 4 Regional mining pressures before and after fracturing.
	Zone
	Weighting step /m
	Weighting period
	Weighting support resistance /bar

	Non-fracturing area
	18.4
	1
	574

	
	19.2
	2
	573

	
	18.5
	3
	576

	Mean
	18.7
	Mean
	574.3

	Fracturing area 
	8
	1
	492

	
	6.4
	2
	464

	
	8
	3
	477

	
	11.2
	4
	452

	
	9.6
	5
	444

	
	7.2
	6
	519

	
	6.4
	7
	474

	Mean
	8.6
	Mean
	472
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