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Abstract

Mining protective layer is one of the effective techniques to prevent outburst. In this paper, taking
Dengcao Coal Mine as an example, the combination of FLAC3P numerical simulation software and
on-site inspection was used to study and determine the effective protection range of the protected
layer after mining, and the protection effect was analyzed. The research results show that when
the working surface of the 22521 protective layer is mined, the pressure relief angle of the 22041
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working surface of the protected layer is 60°, and the inclined pressure relief angles are 69° and
90°. The gas content of the 3# and 4# drilling tests were 4.18 m3/t and 5.33 m3/t, the gas content of
the 7# and 8# drilling tests were 5.47 m3/t, and 4.46 m3/t, and the gas content of the 9#, 10# and
11# drilling tests were 5.53 m3/t, 4.62 m3/t, and 4.09 m3/t, respectively. The pressure relief pro-
tection effect is significant, effectively eliminating the prominent danger of the working surface of
the protected layer 22041.
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Figure 1. Model boundary conditions
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Figure 2. Towards excavation model
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Figure 3. Inclined excavation model
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Figure 4. Stress change of surrounding rock around mined-out area after 20 m mining
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Figure 5. Stress change of surrounding rock around mined-out area after 40 m mining
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Figure 6. Stress change of surrounding rock around mined-out area after 60 m mining
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Figure 7. Stress change of surrounding rock around mined-out area after 80 m mining

E 7. 73X 80 m FEREXELEEN T

SZZ(Pa)

0
-6E+06
-1E+07
-1.5E+07
-2E+07
-2.5E+07
-3E+07
-3.5E+07

-4E+07
-4 5E+07

l -5E+07

Y(m) Z(m)

-5.5E+07
-6E+07

Figure 8. Stress change of surrounding rock around mined-out area after 100 m mining
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Figure 9. Deformation of the top and bottom of the protected layer after mining 100 m
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Figure 10. Change of surrounding rock stress in goaf
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Figure 11. Deformation of the top and bottom plates of the protective layer
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Figure 12. Survey point 1 borehole profile
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Figure 13. Survey point 2 borehole profile
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Table 1. Test results of residual gas content in the protection scope

= 1. RIFSEERA R ENAER

5 FFLOLE i/ Jibrfar TR B /m FLK/m LI & &/(m’ )
3# BHJE 3.5 m 75 0 28.0 30.4 418

4# BHJE 3.5 m 75 176 31.5 33.75 533

5# FEJEK 3.5 m 74 176 30.75 34.25 7.15

6 UL ZE LIRS 0.7 m 73 176 57.76 62.32 7.32

TH# FLZELIE 1.0 m 60 176 24.32 28.88 5.47

8# HLZi LR 1.3 m 53 176 26.25 315 4.46

9# FRJE 3.35 m 35 177 2221 26.48 5.53

10# FAJE 3.48 m 66 177 19.87 23.97 4.62

11# FRJE 3.5 m 90 177 23.18 27.56 4.09
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Figure 14. The protective range of the working surface of the protective layer along the inclined direction

E 14. RIPFETAEEEEF S RERIPSEE

5.2. SBERFFEE

T BE R S I ST T A e YRE A R E N 600, — 5 EER 1 IEE RN 42.1 m,
e, AIHRERP R TAER AR S . (2R N NES 42.1xcot 60°=24.31m , M & BE R4 2 T/R TR P4
— 5 MEUGR L 515 R &S 25 m, VR E TAE T8 -4 )2 TAE M e MR ya il 15 fios.
Z1EDIE ZIEERE
ZUEE

—5E

25m
—5EYH —51RIERE

Figure 15. Influence range of start mining line and stop mining line in working face of protective layer
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