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Study on factors affecting rock burst of sub—erectcoal seam based on data analysis

CAO Minyuan,CHEN Jianqgiang, YAN Ruibing, LIU Yonghong,
(Shenhua Xinjiang Energy Co., Lid.,Urumgi 830084, China)

Abstract: In order to grasp the hazardous factors of rock burst in sub—erect coalseamin the southernpart of Wudong coal mine, based on
the mining layout and occurrence characteristics of overlying coal pillars in B;,¢ coal seam, the data statistics method is used to separately
distribute the mine microseismic events and rock burst accidents in fully-mechanized caving face of B,,, coal seam. The results show that
the overlying coal pillar is the main disaster—causing factor of rock burst, and mining disturbance, mining depth and coal pillar resource
recovery are the influencing factors of rock burst. The influence of mining disturbance is obvious when the distance of fully mechanized
mining face and the development face of different coal seams during mining is 80 m and when the mining crossing distance is 110 m, and
the frequency of microseisms reaches the peak when advancing difference of the two faces is with in 0~30 m.B;, coal seam rock burst ac-
cidents are concentrated in the pillar area of a small shaft and the industrial square areaof Dahonggou coalmine. After multi—layer mining,
the stress effect of overlying coal pillar still exists, and with the increase of the numbers of coal seam mining layers, the relationship be-
tween the location of the working face and the coal pillar changed following a regular law as " before the coal pillar — under the coal pillar —
after the coal pillar". When the bump pressure occurs, the fully—mechanized top coal caving face during rock burst accident concentrated
in the 50 m range of coal pillar boundary, and the location and times of rock burst accident are related to the length of the coal pillar. With
the increase of the striking length of the overlying pillar, the distance between the fully—mechanized caving face and the boundary of the
pillar increases when the rock burst accident occurs. At the same time, the probability and failure strength of the rock burst accident in the
area near the coal pillar also increase.
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Table 1 Mining statistics of overlying coal

pillar in B, coal seam
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Table 2 Statistical of associations between rock burst accidents and overlying coal pillar in B, coal seam

N o I RSN R s

e KF/m RIE/m A o B m BT m Iy IAE
“9 - 19"k +555 295 - HEHEAE AP 6.0 144.0 207
“12 - 67 ik +555 295 #j:léij;;% A S 149.5 11.5 EZ
“7 .27 EHlg +500 350 (1 55‘5 | 603 ) PEREAE T 145.0 7.0 EZi N5
“4 . 26" Hiik +450 400 SR 10.0 128.0 E2
“2-277E 4500 350 FHE R T PEAERT 21.0 351.8 PEAEAR R
“3 . 1375k +475 375 NI S ial e i AT 15.0 315.5 HorZE
“11- 24"l +450 400 (1980.0~2 310.8 m) HEAE T 45.0 285.8 TR

'\j"\f:A‘ ﬁ ‘ﬂ

“2 - 17 ik +450 400 KU SR 15.0 5.0 2

MEEE(1 837~1 857 m)

35



2019 4F55 12 A

#EMFHA

www.chinacaj.net

AT 4

ESSURORUING TR VAN G SN B R i S S0
(G

D) @i 2R IPR )G, BN 15 iR
IR . S AR 1 DCRPIR R B2 A A5 PRI R
Jr A B 2 2 0 R RS A BESE A&
SERNS LRI 2 B PR A AR RIS, DA I A 24 A S
B UTR: M AR IR 3 B BT R DX 7 A
Pt AT R, (RIS, B AREAT: DX OB 2= 0T R = A0
T BERE TS J7 Bt IR A AR el b T Sl B E R
K 3n , BP vt b F 0 B B A THT 099 7 5 A O

L PEEAEAT A T - IR AR A
2) Az el M s s 23 T A i R A A I
HEFFE 50 m JE P, H A ) 3 7 R
5 EERAEE R KA, WK 6 B, ks L
MR T R BERE T, o P = 50K A I 2 T A
TET 5 A 120 5 B 0 8 A ) A A 0 DX Sl o ol

Ho T SRR R B B2 3 v . GETAY 8 Wy

i R o R Tl S A X 3 A
el A 3 W, HL 3 U B 5R JEE F R (B
IR f

+555 % 9-19 Fik (2009) | Yk 12-6 5% (2009) +555 /K1 Bae Bm PUIEZCRE (RPN ) | /v‘uf
i | ¥533 KT B IR PR 2k ()t ) £
+535 : . PEANNT=T T 2
! ! +500 7K1 B MEURERRMT (L5757 ) /:'.*
=) | | 1 g " . Tk
E 4500 i e 7-2 P ¥ 2-27 i =
){' -
= 475 J} i Lo | 3-13 i
19 4-26 Fiif 1565 m | | 21 $iil1 852m | Y 11-24 il
+450 i T T T T
[l | | [l | Lotk VELH AT [ 4B
L MR L v i lﬁgégszizlii{
i’_ (1555~1 693 m)_'i i i (1837~1857m) i ( 2 .8 m)
1 1 1 1 1 11 1 1 1
1555 1655 1755 1 855 1955 2 055
TAETHIE [ B 5 /m
Bo TERFR#HHEEH LEBEAEINTE
Fig.6  Distribution schematic of rock burst accidents and overlying coal pillars at different depths
s SRR (L B2
4 =5 TE

1) 5 R B M, B, M JE N Sy 4 Hh LT
KT B2 & o bR iR 09 &, Hoh B,-B,
2 ) A SR OB S A B o AR

2) FE T ORI A A ARt AS TR 2 SR T A
AR 80 m AHAE 110 m B, RAGPL shHzma s i
HEDE E AW 0~30 m AR AR VR 2K 1) 04 AL, A
YR AT | Rl et T B0 DR (L , LR R A a2 B
JIAR R B I HE SRR N

3) LR B, B2 hk b R FE ) 228K
PR Z, AP R B /N Tk S A AR it
TR Tlb ) S DX el v o b e R O 4R v, R
el b e 7 A S X

4) Gt 2 R IR G, B R 5w 4
ASAFAE . Bl A DX IR 2 T R 2 B0 hn , o b
8BRS A T A A7 S R O R R R AR A i -
R - RS T AR

5) vt Hi e =5 A 2 T AR T 4R v o0 A e S
FELAL 50 m JEFEIPY, BT/ 1 2 SR A 07 B R4
5 FEEEmMKEA G, ME FARAHE KR
T, whih b s Tk R AR I 2 T S R A
F4) B B 448 K T s R A B 30T X 3 v o b R 5 5 P R

36

2% 3L ik ( References) :
(1] ZEMHE RIS, gk 5 25 87 1 Ml 72 W 0 45 AR B i 8 I e

BER[T]. BB fE ,2004,19(4) :853-859.

LI Shiyu, HE Xuesong, ZHANG Shaoquan, et al. Development
and recent achievement of mining shock observation|[ J]. Progress
in Geophysics,2004,19(4) :853-859.

FEOH, 2, AN, A5 B e o il SR PRE  HOR 5 bR o
PRRBFT(I]. A HFR,2017,22(1) :1-6.

QI Qingxin, LI Hongyan, DENG Zhigang, et al. Studying of

[2]

standard system and theory and technology of rock burst in
domestic[ J]. Coal Mining Technology,2017,22(1) :1-6.
SR 2K R IR 2 [ M. de st T ERRE SO
Jitt,2002.21-77.

FAEDE A R, S5 R rh b R O
[J] BR324, 2006,49(5) : 1511-1516.
JIANG Fuxing, YANG Shuhua, CHENG Yunhai,et al. A study on

=2

(4] AW

microseismic monitoring of rock burst in coal mine[ J]. Chinese
Journal of Geophysics,2006,49(5) . 1511-1516.

K WSS, EOUAN, 45 BET R E BT M g 2 e
SR AEERTEL )] BEBAAR,2011,36(2) :239-243.
XIA Yongxue, PAN Junfeng, WANG Yuanjie,et al.Study of rule
of surrounding rock failure and stress distribution based on high-
precision microseismic monitoring [ J]. Journal of China Coal Soci-
ety,2011,36(2) :239-243.

[6] BB, LWA, L W5 PR AT ol R RS



R A BT RIE AT T ST JRER ol R EOR B A

www.chinacaj.net

2019 4F36 12 14

[10]

[11]

[12]

FAIE R ETIE N[ T]. SEAF4R ,2012,37(12) : 1961-1965.
ZHAO Yixin, JIANG Yaodong, WANG Tao, et al. Features of mi-
croseismic events and precursors of rock burst in underground coal
mining with hard roof [ J].Journal of China Coal Society, 2012,37
(12):1961-1965.
T, AL, 22 B B o o R AR (5 5 4 A R AE
LR BHBIT]. HAA D28 S TR, 2012,31(1) :81-
85.
YUAN Ruifu, LI Huamin, LI Huaizhen. Distribution of microseis-
mic signal and discrimination of portentous information of pillar
type rockburst[ J].Chinese Journal of Rock Mechanics and Engi-
neering,2012,31(1) .81-85.
FERLAIHRGES b HIHEREA LSBT [T]. &
wRFEHR 2016,44(12) :51-55.
Wang Shuwen.Study on calculation sample and parameter selection
of mine microseism signal b value[ J]. Coal Science and Technolo-
gy,2016,44(12) :51-55.
GG W UL AL AR ST BT R A R TR T ik
A6 5 P390 9 Bl R i D i S 1 it [ 7] B JR 22 41, 2013, 38
(S1):7-11.
LI Haodang, LAN Hang, DU Taotao,et al. Micro—seismic charac-
teristic and danger—relief method in rock —burst danger period of
mining face under hard and thick roof of Kuangou Mine[ J].Journal
of China Coal Society, 2013,38(S1) .7-11.
SRATAL, WA SO, T RS i S BRSSO R
[J]BEB74,2012,37(81) :7-12.
ZHANG Shujing, YAO Jianguo, JU Wenjun. Relationship of
rockburst and microseismic activity in Qianqiu Coal Mine[ J].
Journal of China Coal Society, 2012,37(S1) .7-12.
B R ZERAR BB , 4. bl R SR O A M D S T T
LBt SR LT SRR, 2013,38(7) 1 1161-1167.
LYU Jinguo, JANG Yaodong, ZHAO Yixin, et al. Hierarchical
monitoring for coal bumps and its study and application of early
warning methods [ J]. Journal of China Coal Society, 2013, 38
(7):1161-1167.
OV AT KL VL, SR XA DR O ML 2 AT B
il MU PR HOR [T BB EHR ,2016,44(12) :22-27.
LI Jianfeng, HE Gang, HE Jiang,et al. Analysis on regional mi-
croseism law of coal pillar in mining block and prevention and
control technology of mine pressure bump [ J]. Coal Science and

Technology, 2016,44(12) .22-27.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

SR IREAR, BRI R AR U Y 2 R
PR oh i M FE B BN [ ] R 5 % 2 TR R,
2018,35(1) :125-131.

RONG Hai, ZHANG Hongwei, CHEN Jianqiang, et al.Rockburst—
risk prediction in steep—inclined and extremely thick coal seams
based on the multi—factor pattern recognition method[ J]. Journal
of Mining & Safety Engineering, 2018,35(1) :125-131.

W #EE AR R IR R B R R R Kk ehih
R A BLAIAIE ST B R [ T ] B8 TFR ,2015,20(2) :75-77.
YANG Lei, LAN Hang, DU Taotao. Mechanism of rock—burst in-
duced by overlying coal—pillar in extremely—thick and sub—erect
coal—seam[ J]. Coal Mining Technology,2015,20(2) ; 75-77.
R, IV, KINEAR . A2 ORI 2 8 17 7 A PR b i a0
AT RMALLT] B TR, 2017,48(8) 1 14-17.
CAO Minyuan, SUN Bingcheng, LIU Xudong. Layout
optimization of post — weighting excavation roadwayunder high
stress steep coal seam|[ J].Coal Engineering, 2017,48(8) ;14—
17.

Wi LI AR R AR 2 () R ek R AL B R B A [ ]
W2FAR,2014,39(S2) :308-314.

LAN Hang. Rock — burst mechanism and prevention in mining
sub—erect and extremely—thick coal seam with horizontal slicing
method[ J ].Journal of China Coal Society, 2014,39 (S2) ;308-
314.

AR . il R OB [ M. b R Tk AR
#E,1995.

TR AT il TR B VA ES S EAR [ M]. RN E
Bk R R, 2001

E MM vhdy b IR BN AF SR [ D] B . 3T LA
HARK2,2006:13-27.

W PLIET R i ehf MR S R R AT 7] T
% 42,2010,36(8) : 101-104.

HAN Yue.A principal component analysis based on the factors of
pressure bump[ J ]. Safety in Coal Mines, 2010,36(8) . 101-
104.

kR, 2 R AL, . I BRSO il o R BOR
AR I] RE 5% TR ,2018,35(1) : 140~ 144,
DU Taotao, LI Kang, LAN Hang, et al. Rock burst process
analysis in steeply — inclined extremely — thick coal seam [ J].

Journal of Mining & Safety Engineering, 2018,35(1) :140-144.

37





