F8EE 12 R B e BOR Vol. 48 No. 12

2020 4F 12 Coal Science and Technology Dec. 2020

BB 52, X Y B e AT S R A A ) O T Sl LA S [ 0] RSB E R, 2020,48 (12) 188~
94. doi: 10. 13199/]. enki. est. 2020. 12. 010

WU Shaoguo,ZHAO Qian, LIU Tao.Study on microseismic activity law during change of anti—rockburst coal pillar
width[ J].Coal Science and Technology,2020,48(12) :88—94. doi; 10. 13199/]. cnki. cst. 2020. 12. 010

%Zﬁﬁﬂﬁ%’lﬂb&

Bh i o BRAE 35 L B B R R A sh AR B 32

ROE R &, 4 #

(P RAEBIREIFEA R THUE A MRS, M5l S8R 2 017000)

B B ATHRTS REF Rk 30 RGP T B St A B OR F 4 B 2 S S LR AT

RPEH 3102 TAF & JRIE 35 m BRAE®) 5T 120 m By b BEAR LR A H R, A2 T 5L 120 m BEAES B A

xfori%’r%f%:’d TR A kR A T G e, AT RER . X BRI HAR R A o,

A E B A IR A0 18] K A HUE FAIRA, A2 5E 120 m By o B AR T TR AR 69 K BAE A A AT AR TAE @ R Al

AR T AR 8 R A R AT LR, BAR SE AL ) 89 UK F 4 £ R P T 3102 TAR @ A SFek by bR AR X 4K

T s AL A HE FH TR I, KB MEFH (=10’ ) oA 5B Z T EAS, i 52 +650

m R T A 4620 m, NP SHAL LA B AR G4 £ PARAL 6 P BV B2 AR, SR BHME F4(10° ~

10° ) A &t B A2+615 m L3 £ B A2+625 m, PARAL ) 25 AL E S Am B, KR % R 2 B

MK T MEFMH (<10 D) oA S EEHRE+615m THE+603 m A4, N3 E 3% b it &

A s R ERAH A2 BEAR TR B M0 9 R R AL S FH e s 1 o XA R AR BB 12 34T 547,

e TAFE R R E BT A A — RNV B Sk T AR BEAR ST R 1A 69 o o e R 2R B

B AR R T A FRRT £

KR B TR HEAE L o E MR RE 4')7‘1

HES %S TD324 SCHRFREHD : A XEHS:0253-2336(2020) 12-0088-7
Study on microseismic activity law during change of anti-rockburst coal pillar width

WU Shaoguo,ZHAO Qian,LIU Tao
( Menkeqing Coal Mine ,Zhongtian Hechuang Energy Company with Limited Liability ,Ordos 017000, China )

Abstract:In order to study the temporal and spatial activity law of microseismic events in the initial stage of coal pillar transformation tran-
sition in Hujilte Mining Area, taking the original 35 m coal pillar to 120 m anti scour coal pillar in No.3102 working face of menkeqing
coal mine as the background, the anti—rockburst effectiveness of 120 m coal pillar is determined, and the comprehensive prevention and
control measures of rock burst during the transition period are proposed. The results show that: under the influence of the width change of
hard roof and coal pillar, large energy microseismic events occur frequently during the transition period of coal pillar width, but the bear-
ing effect of 120 m anti—rockburst coal pillar on the roof can block the goaf of this working face and adjacent working face. The microseis-
mic events in the transition period of coal pillar width mainly concentrated in No.3102 working face and slightly shifted to the coal pillar
area.lt is found that the distribution height of high—energy microseismic events ( =10’ J) shows a downward trend from +650 m to +620
m, and the distribution height of high—energy microseismic events (10° ~10° J) increases from +615 m to +625 m, and the activity of
medium low—level medium sandstone roof is intensified and the focal height is up The results show that the distribution height of low—ener-
gy microseismic events (<10” J) decreases from +615 m to +603 m, and the small energy vibration gradually transfers to the coal seam;
the fracture mode, angle and fracture radius of nine high—energy events in the transition period of coal pillar are analyzed by focal mecha-
nism solution, and it is inferred that there may be an arc—shaped fracture zone in the focal connecting line of working face. The compre-
hensive prevention and control measures of rock burst during the transition period of coal pillar in working face are put forward, which pro-
vides experience for mine production under other similar conditions.
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Fig.2  Oprehensive cylindrical of No.3102 working face
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Table 1 Statistical table of large energy microseismic events in No.3102 working face

A(4FE-H-H) B %] fiEft/10°] B/ m BERLAE/m FAEERENERR  HERLEIE/m ST EENE
2018-10-29 22.25 5.89 +617 941 -13m — 11(10 H 18 HEX)
2019-01-27 07:28 20.70 +650 950 -65m 9 3
2019-02-07 21:10 11.00 +644 991 -76 m 41 12
2019-02-15 1805 10.80 +646 1015 +20 m 24 8
2019-02-22 19:54 14.60 +626 1041 -66 m 26 7
2019-02-25 19:46 15.20 +633 1055 +5m 14 3
2019-02-27 08:15 15.00 +621 1065 +23 m 10 2
2019-03-03 14.32 6.54 +622 1076 -23m 11 4
2019-03-06 0027 3.67 +620 1 082 -18 m 6 3
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Fig.3 Microseismic location during restoration of No.3102 working face
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2018/10/29 SKHLAH-¥ 589  66.95 13 -13m
2019/01/27 SRFLBEZL-Y 2070  44.73 38 -65 m
2019/02/07 FRPFEZ-P 11.00  50.10 40 -76 m
2019/02/15 SKPCfE-¥ 11.00  34.38 45 +20 m
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2019/03/06  BIYIMER 3.67  61.43 10 -18 m

T 2 AR I 1 RIE T ARG 5, 2 8 e T7

3125
[ JX

11-3102 T A T B 4%

0,2,6,®,6,6,0 6, O—EAMLFEHTMARESE
B 4 K gk & A KR RALH

Fig.4 Location of large energy microseismic

events and focal mechanism solution

23 IEKRTRESESH
3102 TAEMMKE 77 5 98 H - F- 255 5 &
FE Rl e i S R U s BE e L 5 R, geit
sFE] 4 2019 4F 1 H 25 H—2019 43 H 6 H, MK
6 AT LAF 1 3102 TAETHVKE Az 7 W], B R = RF
YIbR e AR TC AR BE R 10° ] UL AR IR 245
92

A7 AR 5 TOUAR 27 7% 28 v AR AT 1) b 25 oA 5 BB
10°~10° J AU TEFR & +615 m B K E+625 m, Uit
A 3102 TAET A1 R X TR P sl s A4 1
HRRbE TR S SR FR IR 2 BT R
T10° J R EARE H+615 m PR +603 m 247,
/INFiE LR B0 1 T ) W2 B B B TR TR ) i
YR IR P 32 8 i SR R T B R AR N T T
1, 220/ NBE R Bl R AR AR

+660
+650 .

£ +640 \

IE 4630} - . :

£ 46200 ., - - — ~—7
+610 : ’

+600 : : L :
01-25 02-04 02-14 02-24 03-06

HIH-H)
INFI0° TR P ¥kre - KTF10 TEEH ~F b
- IR H b 10°J~10° JFEJR H V- bR
H5 3102 TAEW K& 4 = 48 % B Av s 4t

Fig.5 Statistical of microseismic height during

restoration of No.3102 working face
3 MmEEFEIGEE

31 BEXERHILHERR

FRAE X /)N e 2t ol = 2 0% 52 R o5 B o0 T, K g
SR B2 e I TR A B & 31 JE)E, B
HHT 31 MEAA PR 7 A s B S TR, A R
3102 TAET 150 m AN %R A2 EH1HFL =22 [ #h K
FIAREEAL, FLE AR B 150 mm , K 54 LI EE 1.50
m N 0.75 m, FLIE 20 m, e B T HEREAG B I B
JEAR 1.2 m, AKFA & WA 6 PR,

555 |

Qoéiyg 20m]|  3102TfFT

150 m

% P 2
f&@?@ PLE120 miHE | 03 06 |_|7k JQ
<\/‘\‘7\/‘\9 I

31017K Ix o W@
7uuuu il

2B
IHIJXHE

% 27_8) 31027'&*5 —
é@%@c%
%%Z? S0 D%O%D%@%é

000000
M6 3102 THTAHEAZHEILTE

Fig.6 Diagram of large diameter pressure

.
3

Jﬁaﬁ% mﬁﬁ
10

relief hole in No.3102 working face
32 TtRAFLIRETT
% R HT R AE 2 g R b T s LD
R, 5 AR RE R AR o B b TR b s



T 45 7 v e KA T 82 2 A B TR Rl 1 sl LRI 7

2020 4F3 12 14

SN TAR Ty b KO 5%t T AR T 3h 28
BRI SZ I, 2R FH R FL VBT 0098 B0 1) v , 8 iy 190 24 T
M, R L R E TR 1 H 57, Lk 3 AR
TER IR H K, TRt 2 SRR E
18 A8 TR B A T IR FLR 0 T S A B, T DA PR 5
PRI 3102 TAE 2 5 [0 X | 3238 4548 7= 5 0 4
ANTE 2 A TIRR A AL, B FL 5 )2 2 1 32 A 4 9l
R 30° ,60°, BFLIREE 43 51K 7035 m, B2 K JE 4
W1k 28 .20 m, LAY N 75 mm, A1 K 20 m, S5 i

AL S ARIE I Ay 5, BEFLIREE S 30 m, %624
KEEN 15 m, []HE 10 m, SREAEHE |01 A6 ARl L2
ABRIFE 4, HIRBEFLAT EWIE 7 B, S PRIE
DRI SLIRB AR, B T2 800 ™ M 4 [ 7 56
AT i DR 24 B BE A BT 2R Y 3 kg/m [A] Y
JO7 AN Bt T A D, ORI R L TR R A5 2 B e it 2
BTESR,
R4 BHIALEHSY

Table 4 Parameters of blasting hole

) 5 A A L B 1 , 5 T , g ff A THUAR il EhfLAAY FERISEAL  PUORAEERIL  BHAEREAL
SR R B LT PR T, AL/ " N ”
B B A TR E 3102 TAETH 2 2 IR LRI ” "
% TRV °
00, L 1 KT | IR R e N -
& i o K /m
5 K AR 95 70 53, I /INEL IR R OB 7E 2 5 i 0 s 15
S A S A 4 2 S A~ y o
] JRUES HREAT 35 00 3 2 8 T F A B 1 A58 1) 00 A2 18 L 84 60 45
Ej _lg ha
FRESSP
= |l feom |k
5 NN
3102 T AF i ’
(a) T (b) P

7 KB E AR AL
Fig.7  Roof blasting holes in tail entry and head entry

3.3 AR

ZIEH) 3102 TAEH M 9 R KBk = & 1F
A4 W R A T AR 7= 5 W E R 7R B B
W, T T G A 7 3 R K i e 0 P B
AR,

1) T fF K & Az e B [l SR ok BE a4, X T
3102 TARM MR A A 7=, 7 24 4 3 i T AR T )
1R R, PR A 7 24 H gk D800 S il 7E 1 7, K
HENZ 2 71 98I LA H 2 T8 65 AR | 45
FF1~2 JE G0 & AL AR A, AT K A
Pk, AT BN ZE 4 T1/d, FaqE L P ok i, 25 5 et
it 3 H 6 HIERERT 150 m LLG, W75 B 3R A R
SE G, R TN

2) TR 1A 7= Il SRl B s 4, 3102 TAE
T A 7 ST 0 388 80 AR W 3l A ) AT A5 0 Y
KRB BN 1 07 e BUORE R H B 1T,
MR E 2 JI/d B BEEAE T 3~4 d 5, R
KRB, PR R 25,

4 & it

1) M4 3102 TAEM R G sh /b, Kiga =
FEET T 3102 TAEM, VLRI 98 120 m M4
B R R ARAE L, RE X 3101 T4 1 SR 25 X A
3102 TAETR 2 KR FIBHREEH

2) HRAE 3102 AR = R0 = B4 i, g
10° J DA iR - 45 = 2 PR # i+ 650 m
BT B2 +620 m, s 6 LD A AR 4% % &2
HRIR A () HR D 5 0 ; fE R 10° ~ 10° A9 RR U br 1
H+615 m b T2 +625 m, PR A PS5 T ARG
Sl Re /N T 107 T MR IEAR = +615 m TR
2+603 m ZE 47, /NBEIE RS SN BW n) BE R G RS IR
W 17t BB 2 /e iR B R AE TR IR Y

3) MR AEXT 3102 T AR K S A 7 15 18] 1) 0= T
B B AL B R AR RN AL , TOUAR ) TR
TRALIRAE B 1A 1 0] R AR 285 7 T T e 2 P 25
SSARE 1

93



2020 4F55 12 A

HEMFHA

548 4

2% 3K ( References) :

(1]

(4]

(6]

[9]

[10]

[11]

94

FMEAR W — LI, ZEAE %, A5 FR I 5 SR o 14 el s L 28
FIBTIA ] M54 ,2014,39(2) :205-213.

JIANG Yaodong, PAN Yishan, JIANG Fuxing, et al. State of the
art review on mechanism and prevention of coal bumps in China
[J]. Journal of China Coal Society,2014,39(2) ;205-213.
AP WA TR SR TAR T He S RS [ D] AR . oh
kK ,2014.

FLEE R R BE TR 2% 18 1 SR B A IR e B A A LR S5 07 . 3
FRAE[T] 82642, 2017 ,48(9) : 194-196,200.

KONG Weifeng. Distribution laws of energy distribution and char-
acteristics of strata behaviors in hard roof [ J].
Mines,2017,48(9) :194-196,200.

VAR WA THURR A ot R A AR ML R R X 3R [ D] L
A PEGE R (b5, 2016.

ARTEZE, TR MR R A RE 1 5 i 2 T ML 5
7T [T ] ME5eEHR,2004,29(2) £ 159-163.

Z0OU Deyun, JIANG Fuxing. Research of energy storing and gesta-

Safety in Coal

tion mechanism and forecasting of rockburst in the coal and rock
mass [ J]. Journal of China Coal Society,2004,29(2) :159-163.
W0, LB, B R A TROA My 2R e o P A e LR
SR AR ] A0 T2 5 TR, 2007, 26 (S1)
2786-2793.
LI Xinyuan, MA Nianjie, ZHONG Yaping. Storage and release
regular of elastic energy distribution in tight roof fracturing [ J].
Chinese Journal of Rock Mechanics and Engineering, 2007, 26
(S1) :2786-2793.
SRR W% AR AR IR R X 0 R TOUAR 5 S5 AT SR 37 448 W 0 e o
MPFEEG SRR DL RN P TR, 2018,
YR TR B R TRER SR )Z W2 S B o AL
HIRTSEL )] 125 TR, 2013,32(2) :333-342.
LI Zhenlei, DOU Linming, CAI Wu. Fault-pillar induced rock
burst mechanism of thick coal seam in deep mining [ J]. Chinese
Journal of Rock Mechanics and Engineering,2013, 32 (2) :333-
342.
W5, AR AL s s R A Pk R RERI )] s
J1%%,2004,25(1) :23-30.
PAN Yue, WANG Zhiqiang. Fold catastrophe model of rockburst
in narrow coal pillar [ J]. Rock and Soil Mechanics,2004,25(1) .
23-30.
BUOR,EMA LB R SRR 18 Zh T A iy B ML AT
FE[1]. 24 TR, 2010,32(8) :1260-1265.
HE Hu, DOU Linming, GONG Siyuan. Rock burst rules induced
by cracking of overlying key stratum [ J]. Chinese Journal of
Rock Mechanics and Engineering, 2010,32(8) :1260-1265.
W RTESE 2T B R B A R R IR AR R T

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

BUAGH S B R AT [ 1] %74, 2014,39(2) 328~
335.

CAO Anye, ZHU Liangliang, LI Fuchen. Characteristics of T—
type overburden structure and tremor activity in isolated face min-
ing under thick—hard strata [ J]. Journal of China Coal Society,
2014, 39 (2):328-335.

XA TR, T . 22 5R A DT W8 Tl J5E 2 40 DK TOUR A 4%
F R AR T ] M4, 2014,39(3) :395-403.

LIU Changyou, YANG Jingxuan, YU Bin. Destabilization regu-
larity of hard thick roof group under the multi gob [ J]. Journal of
China Coal Society, 2014,39(3) :395-403.

o R IRIEMS )G, A R AL S OCHEE R R R B R
BT T] A 1% ,2015,36( 12) :3567-3575.

JIANG Jinquan, ZHANG Peipeng, QIN Guangpeng, et al.
Analysis of destabilized fracture and microseismic activity of
high—located main key strata [ J]. Rock and Soil Mechanics,
2015,36(12) :3567-3575.

TR, A B, VAT SR (6 1) BEAL SR O 43 A
HBFIELT]). A5 S TRAH, 2006, 25(3) :545-549.
XIE Guangxiang, YANG Ke, LIU Quanming. Study on
distribution laws of stress in inclined coal pillar for fully—mecha-
nized top —coal caving face [ J]. Chinese Journal of Rock Me-
chanics and Engineering, 2006, 25 (3) . 545-549.

FT R B, RS S R Sk i Xt R AR YR
L] S, 2017 ,42(1) :203-211.

JING Guangcheng, CAO Anye,DOU Linming, et al. Focal mech-
anism of rockburst in folded region in coal mine [ J]. Journal of
China Coal Society, 2017,42(1) :203-211.

M B B0 ORISR BRSBTS [ D] AR
M E TR, 2019.

WL, SR R TR W B R IR AL B e (0] A
J1% 5 TREER 2008 ,27(S2) 38333839,

CAO Anye, DOU Linming. Analysis of focal mechanism caused
by rupture of stope roof [ J]. Chinese Journal of Rock Mechanics
and Engineering, 2008,27(S2) :3833-3839.

Hr2ll R Bl il R R S AN K H R SR [ )]
KR ,2011,36(1) :177-178.

CAO Anye. Research on seismic effort of burst and failure of
coal=rock mass associated with mining and its application [ J].
Journal of China Coal Society,2011,36(1) :177-178.

B, B, FEAK CHEER R ZHEE [ M]. TR
N T LAl R ) R, 2002,

VRGN, G ZR 3 ST I S Z e BRI [)]. A
F 5 TR, 2016, 19(1) . 28-28.

XU Jialin. study and application of the key strata theory about
strata movement and it” s control [ J]. Chinese Journal of Rock

Mechanics and Engineering, 2016, 19(1) :28-28.



