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Study on the failure depth of thick seam floor in deep mining

ZHANG Rui' JIANG Zhen-quan' LI Xiu-han® CHAO-Hai-de® SUN Qiang'

( 1. School of Resources and Earth Science China University of Mining and Technology Xuzhou 221116 China;2. Zhaolou Mine Heze Energy Chemical Com—
pany Ltd. Yanzhou Coal Mining Group Heze 274705 China)

Abstract: Aimed at the trend of water inrush disasters increasing annually with the mining depth above confined aqui—
fers based on the conditions of the fully mechanized workface in the deep mine and according to the in-situ strain val—
ue of the mining face at different depth under the coal.seam bed it was determined the coal seam floor failure depth
was between 18-20 m. This study analyzed the characteristics of coal seam floor failure through repeated calculations
and gradual correction to model boundary conditions based on the actual formation material in the study area to estab—
lish the geological model which makes up for the disadvantages of coal seam mining stress that the field measurement
result could not reflect. The coal seam floor failure depth was 20 m and it revealed the characteristics of the mine pres—
sure in mining coal floor when combining the in-situ strain measurement method with the numerical simulation meth—
od.
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Fig. 2 Monitoring drilling plane diagram of working face
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Table 1 Design parameters of borehole monitoring

failure depth of seam floor

1 2
(mm) /  (m) 127/6.0 127/6.0
(mm) /  (m) 110/6.0 110/6.0
/mm 89 89
/(°) 332 332
/(°) =50 -50
1(°) 90 90
/m 44 40
/m 33 31
/m 28 26
12 ( ) (pe) 15
9 26 10
34 12
; 78 5.6 11 12
910 .
( 34
1 1-3 ( 3(a))
2 2-2 ( 4(a))
7Tm 2m
; 1-3
2-2 1-2
( 3(b)) 2-1 ( 4(b))

69
4000
2000
IH
n L
B 0
3
=2000
-4 000 I . . L 1 )
20 40 60 80 100 120
5 900 3 BE T A THTFE S /m
(a) 1-3BEEBAE I F18.0m
6000
4000 | 1 ~- JfiiE1
) = JliH2
i 20001 l NTITE
= i
w0 =
22000 | - IB1H6
- JHIE9
~4.000 | .'ul - JHiH10
-6 000 : . \ ' \ . )
=30 -10 10 30 50 70 90 110
s 0 B T T PR S/ m
(b) 1-2 BT B 2 i F22.6 m
3 1/ 1-21-3
Fig. 3 Curves on the strain increment of No. 1-2 and
No. 13 with the distance in No. 1 minitoring borehole
8000 :
L —~— i1
i iE2
i 2000f RN
5
2 4000} —— iBils
—=— JHiH9
—— HIH10
=10 000 L I . . N )
20 40 60 80 100 120
M 3 R T T B 2 /m
(a) 2-25 (R MERMEE IR F15.0 m
2500
~- JHiE]
1500 . @i
= bliiBIER]
Y 500
B 0T - 6
- L - Y
300 ~ iE10
-2 500 1 1 I i i
=30 0 30 60 90 120
S0 £ BE T T B /m
(b) 2-1 5L/ MZEEH F20.0 m
4 2 2-12-2
Fig.4  Curves on the strain increment of No. 2—1 and
No. 2-2 with the distance in No. 2 minitoring borehole
1-2
1 2( 48 m) 2-1 10

74 m)



70 2013 38

o 1-2 2-1
226 m  20.0m

6
o 2
Fig. 6  Geological numerical model
° 2
Table 2 Physical and mechanical parameters of rock
18.0 ~20.0 m, with geological model
3 / / /
(kg * m™) /GPa /GPa  MPa (°) /MPa
3.1 1900 1550 0. 69 1.8 22 1.6
2 400 3.04 1. 65 3.8 28 2.2
2 600 453 2.72 5.7 32 3.6
. . . . . 6 1600~ 1.30 053 0.8 20 0.7
10-13 2 500 3.75 2. 14 4.5 30 2.4
2 700 10.70 7.38 8.6 36 5.6
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Fig. 9  Figures of plastic zone under different depth of coal floor
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