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Abstract: In order to scientifically evaluate the impact risk of steeply inclined extra-thick coal seam in folded area and provide theoretical
guidance for the prevention and control of rock burst, a numerical model including folds is established in this paper based on the preven-
tion and control of rock burst in south mining area of Wudong Coal Mine. With the help of multiple linear regression and CASRock engin-
eering software, the back analysis of ground stress field of steeply-inclined extra-thick coal seam in folded area of Wudong Mine is carried
out. Taking B1+2 coal seam as the research object, the stress data in coal seam, roof and floor are extracted, the stress-cover depth vari-
ation curve is plotted, the distribution characteristics of pre-mining stress field are explored, and the risk assessment index related to pre-
mining stress is determined. According to the back analysis data of in-situ stress and previous research results, the evaluation indexes of
burst risk are determined from the aspects of geological factors and mining conditions. The static weights of 7 geological factors and 5

mining conditions are obtained by Analytic Hierarchy Process. By substituting the static weight into the dynamic weight calculation for-
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mula and combining with the traditional comprehensive index method, the risk assessment of B1+2 panel at +500 m level in the south area

of Wudong Mine is carried out. According to the rockburst risk classification table, the burst risk of this panel is medium, which is consist-

ent with the conclusion of the geological report, and the rationality of the method was verified. This method is used to estimate the burst

risk of coal seam with different depths. Control group is chosen, using the traditional comprehensive risk index method to evaluate the

burst of the same area, the results show that the method to obtain the risk ratings were higher than the traditional methods, approach of this

paper highlights the risk factors in the evaluation index, overcoming the other indicators evaluation error caused by the interference factors.

Key words: pre-mining stress back analysis; rock burst; risk assessment; dynamic weight; steeply inclined extra-thick coal seam; com-

posite index method
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Fig.1 Structural of Wudong Mining Area'””
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Table 1 Physical and mechanical parameters of coal rock

=2 Mat(H4KHS) RFRBEYGPa  BYYIRIEE/GPa B /(kgm ) FH% S1/MPa BRI FR/(0) BRI /MPa
Bkt 10 25.05 16.50 2570 22.59 37.20 2.90

B2 T4z 9 32.50 2437 2894 33.54 30.32 2.40
B3R 9 31.03 2231 2486 30.20 30.60 3.13
B6Tiit 1.2.3.4.5.6 18.52 12.19 2750 30.16 29.40 4.00
B1+2/ 8. 12 12.88 5.77 1313 13.20 25.40 0.68
B3+6/ 7. 11 12.76 5.38 1299 15.80 23.80 1.30
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Table 2 Calculated and measured values of in-situ stress measurement points
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Table 3 Evaluation index classification table of rock burst of steeply inclined extra-thick coal seam
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Table 6 Weight calculation value of evaluation index of
B1+2 fully mechanized caving working face at +500 m level

in south area of Wudong Mine

— AR ity GERE
TR /m 0.148
SREZAA/(°) 0.172
)2 bl 4 0.090
S ES THUAR et A o A4 0.110
JRA ek i o 44 0.100
BERERL R S R /m 0.190
K AN S1/MPa 0.163
it B 9 K P B B /m 0.192
TAERA SRR ES X AR 0.152
R R I5 0.136
AR5 W2 A FE S /m 0.248
2 /\JEVE ) RHEZE 1] 190 DX B /km 0.272

MR (3) RIS E 300 m Ak Hb 5t R & FlJT R
S ZEAFE BS54 A 0.566 F1 0.571, X & wh

i A FRAS A Y, WA 7, T ANZ AR T
T &g rh R, JF S MOETRE TR A ) S ZRE it
AR G R FT 25 AR H Y, R B =B 85,
BCIIE T2 T5 ik A TR P
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Table 7 Classification of rockburst danger state
It b B 452 il S B i RS R4y
A ¥ <0.3
B 5 0.3~0.5
C T 0.5~0.75
D i >0.75
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Table 8 Rockburst risk assessment index of different levels B1+2 working face of south area of Wudong Mine affected

by various factors

NG Yy SRR

A —Hdh +425 m +325m +225m +125m +25m
TR /m 2 2 3 3 3
SRZS71/(°) 3 3 3 3 3
IR ek o o 44 1 1 1 1 1
HuTT R 3R THUARE it A o A4 1 1 1 1 1
JEA ek o 44 1 1 1 1 1
RERER 2 S R IR /m 3 3 3 3 3
R IR S1/MPa 1 1 1 1 2
8 B AR A KT S /m 0 0 0 0 0
TARTE S 4RI R 23 XA 5 1 0 0 0 0
TFR A RIEIT 5 2 2 2 2 2
A5 W72 B BE 2 /m 3 3 3 3 3
28\ T o) AR 2 1 30 DX B g km 2 2 2 2 2

g3 9 M (3), AR R R BEAL T AR T

4 M it TR 3R MR 26 AF B 25548 B oy, 5 I ety

b A IR 285 0 4R, TS R A R SR XA [] K-
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Table 9 Weight calculation values of evaluation indexes of B1+2 fully-mechanized top-coal caving working face at different levels

in south area of Wudong Mine

) ) LEAAE
— R dEhR YRR
+425 m +325m +225m +125m +25m
TR /m 0.152 0.152 0.203 0.203 0.197
WEZAA/(0) 0.177 0.177 0.166 0.166 0.161
L2 b P 0.093 0.093 0.087 0.087 0.085
S ToUb bk i 44 0.113 0.113 0.106 0.106 0.103
JEAR b i e P 0.102 0.102 0.096 0.096 0.093
R R S RZ IR /m 0.195 0.195 0.183 0.183 0.178
K N 1/ MPa 0.168 0.168 0.158 0.158 0.183
T8 BRI A KPR S /m 0.192 0.197 0.197 0.197 0.197
AR S8R 2 XY E R 0.152 0.131 0.131 0.131 0.131
FR AT SR T5 0.136 0.139 0.139 0.139 0.139
AR 5 W2 A8 E/m 0.248 0.254 0.254 0.254 0.254
)\ TE VS ) R 1) 30 DX B B ke 0.272 0.279 0.279 0.279 0.279
10 SRTERRAEKTE BI+2 EHITEMENER

Table 10 Evaluation results of B1+2 fully-mechanized top-coal caving face at different levels in south area of Wudong Mine

JKFAR RS /m TR /m Hb TR 3R fE A o) FERFAfERAT 53 it SR P

+500 300 0.566 0.616 T

+425 375 0.632 0.616 ol

+325 475 0.632 0.579 i

+225 575 0.701 0.579 T

+125 675 0.701 0.579 ol

+25 775 0.752 0.579 5
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Fig.8 Variation of risk score with mining depth
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