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	Rock stratum name
	Consumables per layer /（kg•cm-1）

	
	Proportion number
	River sand
	Gypsum
	Calcium carbonate
	Coal fly ash

	Loose layer
	927
	5.59
	0.23
	0.50
	

	Grit stone
	817
	8.64
	0.29
	0.67
	

	Sandy mudstone 1
	828
	8.53
	0.21
	0.85
	

	Fine sandstone
	737
	8.40
	0.36
	0.81
	

	Sandy mudstone2
	828
	8.53
	0.21
	0.85
	

	Sandstone
	837
	8.53
	0.32
	0.75
	

	No.2 coal seam
	20:1:5:20
	6.37
	0.35
	1.69
	6.37

	Sandy mudstone 3
	828
	8.53
	0.21
	0.85
	

	Medium sandstone
	746
	8.40
	0.48
	0.72
	

	Sandy mudstone 4
	828
	8.53
	0.21
	0.85
	

	No.3 coal seam
	20:1:5:20
	6.37
	0.35
	1.69
	6.37

	Sandy mudstone 5
	828
	8.53
	0.21
	0.85
	


Table 2. Lithology parameter.
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	Lithology parameter

	
	Bulk modulus /GPa
	Shear modulus /GPa
	Angle of internal friction /°
	Cohesion 
/Mpa
	Tensile strength /Mpa
	Density
/kg•m-3

	Loose layer
	0.20
	0.085
	25
	0.50
	0.15
	2000

	Grit stone
	5.00
	3.70
	35
	2.00
	1.80
	2600

	Sandy mudstone 1
	4.40
	3.30
	33
	1.50
	1.50
	2500

	Fine sandstone
	5.00
	3.70
	35
	2.00
	1.80
	2600

	Sandy mudstone2
	4.40
	3.30
	33
	1.50
	1.50
	2470

	Sandstone
	4.80
	3.50
	34
	1.80
	1.60
	2610

	No.2 coal seam
	1.20
	0.37
	28
	1.30
	1.10
	1300

	Sandy mudstone 3
	4.40
	3.30
	33
	1.50
	1.50
	2450

	Medium sandstone
	4.80
	3.50
	34
	1.80
	1.60
	2500

	Sandy mudstone 4
	4.40
	3.30
	35
	2.00
	1.80
	2540

	No.3 coal seam
	1.20
	0.38
	27
	1.20
	1.00
	1320

	Sandy mudstone 5
	5.80
	3.80
	44
	3.00
	3.00
	2600


Table 3. Joint parameter.
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	Joint parameters

	
	Normal stiffness
/GPa
	Shearing rigidity
/GPa
	Angle of internal friction /°
	Cohesion 
/Mpa
	Tensile strength /Mpa

	Loose layer
	10.0
	1.50
	25
	1.10
	0.73

	Grit stone
	14.0
	2.20
	37
	1.45
	1.32

	Sandy mudstone 1
	11.0
	1.50
	34
	1.30
	1.10

	Fine sandstone
	20.0
	2.90
	35
	2.00
	1.80

	Sandy mudstone2
	11.0
	1.50
	34
	1.44
	1.30

	Sandstone
	16.0
	4.50
	43
	1.20
	1.10

	No.2 coal seam
	1.20
	1.90
	28
	1.15
	0.90

	Sandy mudstone 3
	12.0
	1.80
	35
	1.25
	1.10

	Medium sandstone
	15.0
	2.50
	38
	1.56
	1.10

	Sandy mudstone 4
	11.0
	1.30
	35
	1.12
	0.80

	No.3 coal seam
	1.20
	2.00
	27
	1.20
	1.00

	Sandy mudstone 5
	16.0
	4.50
	44
	1.84
	1.63


Table 4. Prediction parameters of probability integral method.
	
	Coefficient of sinking
	Tangent of major influence angle
	propagation angle of extraction
	Deviation of inflection point

	
	
	
	
	Trend

	
	q
	tgβ
	θ
	S

	
	/
	/
	(°)
	(m)

	Initial mining
	0.64
	2.23
	86.8
	15

	Repeated mining
	0.86
	2.56
	100.8
	12.45



