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Identification of potential water inrush areas in coal floor by using
microseismic monitoring technique
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Abstract: To improve the explicitness of microseismic data analysis and to identify the potential water inrush areas in coal
floor easily, the space-time distribution of microseismic events in a coal mine is analyzed through the cluster analysis.
Considering mining activities, the accumulated areas with microseismic events are distinguished effectively. Through
theoretical calculation and numerical simulation, the broken heights of roof and floor under the normal mining influence are
obtained, and the microseismic event results are compared. The microseismic events are divided into high abnormal area,
normal impact area and low abnormal area along the vertical direction. Based on the engineering geological condition and water
inflow data, the low abnormal area is regarded as the potential water inrush area in coal floor. By using the research results and

microseismic monitoring technology, a general model is established to study the potential water inrush areas in coal floor.
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Fig. 3 Spatial distribution of recorded microseismic events
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Table 1 Results of cluster analysis

R FHE SN PR RER/KY
1 2756 0.4 23.8
2 13 0.2 13.2
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5 15 0.5 31.4
6 1 -0.3 7.9
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Fig. 4 Cluster analysis results of spatial distribution of

microseismic events
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Fig. 5 Three orthographic views of clustering analysis of spatial
distribution of microseismic events
5 &M, B 8 20 AT MGE [ 3800~
4300 m, {Hi[1] 67600~67800 m, T 1000~1100 m
Z Il X5 9 H5E 19106 AR IEAE PR (17 B AT



1730 PSS U D S 2014 4F
S JERARBEZL M X o 18] 7 Al A 0 A e v 51 1 P o

TR 1. R 2 FIERE 5 B8 TAR T BERE R ™
A, Hr, BRI PRGESRRZ, BET, SHE
AR 98%, 25 ] 1 A= B4 A 26 K2 TR EC AR B
i, FEWTA) B A S), PERE T AN R R,
A [ R R, 2 T A s 35 3 5

T2 R FMR D, PIIREIRAR, (HR Y
I [R) L HIFRA X AR (UL S RN 6). 25 [A) b3 24k
H A AEE 1] 5 1] 4000, 4050 A1 4150 m . %1
KA TR E AT & B, M 4000 m BT, f74F
AWK 42 mIMWT)E, HLAEA T I SRR R A
i 5E4a 80 EN 4050 m T, fEE— S5 N
1.8 m MIWTE, JLREMPJT 1m) 5 W 2L Ao A g ) 5E 4 —
ey JEM 4150 m BT, FAfE—45% %54 5.2 m, JEfH
AW S, FEREAR 1) 55 2 R AT T ) S A —
o R EFERAEL 201344 H 4 H. 2013 4E 4
H 8 HF 20134 4 A 17 H, XJEC AR PR 4>
MrR I, 3 AN ] BE IR R X 35 5 T B0 - Wt 2 A7 A
X ]

W

S

i!;?é%

[ 5]

0 500 1000 1500 2000 2500 3000
MREHRS

El 6 BREBMREMHRINESH
Fig. 6 Temporal distribution of microseismic events in cluster
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Fig. 7 Distribution of microseismic events along strike profile
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Fig. 8 Plastic failure zone by mining
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potential water inrush

5 &

C1) I o e 88 BRSRVE X Bl A (K g 25
ATREATWIEST, AORSR 1 0 Bt I 399 93 M 1) T
PE, AR TR AR . AW,
B IR AR X5 T R B BEART N o

(2) MRAEZEDHTEER, St Blin TR DU
PAS G B e e T o N E Wl e i N A
SR L I RN DONMRAE S X o WFTEE R,
ARAN 7355 DB A KA SRR AR SR IR X o

(30 MRIEWFFE R, @A TR T ROR RN HAR
P SRR R A R 7K S B DX Al TRl ) — e e

S k-

[1] XA, xigEw, 22, S5 2N T K ZEBRIE b A
(VLRI T[], 5 A0 1% 5 TR #4R, 2009, 28(2):
348 - 356. (LIU Shu-cai, LIU Xing-ming, JIANG Zhi-hai, et

al. Research on electrical prediction for evaluation water
conducting fracture zones in coal seam floor[J]. Chinese
Journal of Rock Mechanics and Engineering, 2009, 28(2):
348 - 356. (in Chinese))

2] KAz, Bir, BYRrb, & B “ =87 2K
JEMR A FERR I ST AT D). A TRE2E3R, 2009, 31(4):
639 - 642. (ZHU Shu-yun, JU Yuan-jiang, ZHAO
Zhen-zhong, et al. Field measurement study on deformation
and destruction of “three-soft” coal seam floor of Chaohua
coal mine[J]. Chinese Journal of Geotechnical Engineering,
2009, 31(4): 639 - 642. (in Chinese))

B3] #4, ABUE, B A, & JEREUZEEEE SR AL
B R BE A R[] BORFHATIA, 2012, 40(1): 35 - 41.
(LI Pei-quan, BAI Han-ying, MA Jie, et al. Failure height
development law of overburden thick loose strata above fully
mechanized coal mining face under thin base rock[J]. Coal
Science and Technology, 2012, 40(1): 35 - 41. (in Chinese))

[4] 7K &, FHR, FH, F CRIRERZ RBCR SR
WREE[I]. BEpa4R, 2013, 38(1): 67 - 72. (ZHANG Rui,
JIANG Zhen-quan, LI Xiu-han, et al. Study on the failure
depth of think seam floor in deep mining[J]. Journal of China
Coal Society, 2013, 38(1): 67 - 72. (in Chinese))

(51 o8 o, 2K WK, RISpam. A IR I S SRR KR
R Er B VR T S S I TR 3], A 1% TR
223, 2011, 30(1): 93 - 103. (WU Qiang, ZHU Bin, LIU
Shou-qiang. Flow-solid coupling simulation method analysis
and time identification of lagging water inrush near mine
fault belt[J]. Chinese Journal of Rock Mechanics and
Engineering, 2011, 30(1): 93 - 103. (in Chinese))

(6] PedEis. B UUKFEPNAELR S TAM]. dbat: BER Tl
Ak, 2005. (HU Wei-yue. Mine water prevention and control
theory and method[M]. Beijing: Coal Industry Press, 2005.
(in Chinese))

(71 BRM, Fife, WEE, 5. A WBOAR R KB TIUIR
L GEORTRB TR TR R[], A D122 5 TR,
2007, 26(2): 268 - 277. (YANG Tian-hong, TANG Chun-an,
TAN Zhi-hong, et al. State of the art of inrush models in rock
mass failure and developing trend for prediction and forecast
of ground water inrush[J]. Chinese Journal of Rock
Mechanics and Engineering, 2007, 26(2): 268 - 277. (in
Chinese))

[8] A, FAFC, WifE. phiidth Bs SRS FUMT R e A
IR IR ). R BFAEOR, 2007, 35(1): 26 - 28.
(JIANG Fu-xing, WANG Cun-wen, YANG Shu-hua.



# T &

2R 2014 4F

Microseismic monitoring and measuring technology for
pumping pressure coal and gas outburst and water inrush[J].
Coal Science and Technology, 2007, 35(1): 26 - 28. (in
Chinese))

(9] 2k, MRS, AL, A moRERGE B ARAE SR

SR R[], A5 TREAER, 2008, 27(9):
1932 - 1938. (JIANG Fu-xing, YE Gen-xi, WANG Cun-wen,
et al. Application of high-precision microseismic monitoring
technique to water inrush monitoring in coal mine[J]. Chinese
Journal of Rock Mechanics and Engineering, 2008, 27(9):
1932 - 1938. (in Chinese))

[10] SEMRA, 7 VT, JUBE, 55 SRR RIKSN K ER

e MBI FEI]. PR 274, 2012, 41(1): 20 -
25. (DOU Lin-ming, HE Jiang, GONG Si-yuan, et al. A case
study of micro-seismic monitoring goaf water-inrush
dynamic hazards[J]. Journal of China University of Mining &
Technology, 2012, 41(1): 20 - 25. (in Chinese))

(1] S, e, ¥ R, 5 TR BRI L

N ) DORENITTEI]. A 12 5 T REAAR, 2009, 28(1%
T 2): 3632 -3638. (YANG Zhi-guo, YU Run-cang, GUO
Ran, et al. Research of mining based on microseismic
monitoring technology in high-stress area[J]. Chinese Journal
of Rock Mechanics and Engineering, 2009, 28(S2): 3632 -
3638. (in Chinese))

(12] K%, TRIE, B, 55 . SOk KaT R e R

AT, b RE B2, 1999, 17(2): 6 - 11. (DIAO
Gui-ling, WANG Jun-guo, DAI Bo-sheng, et al. Clustering
analysis of strong shock along Huanghai and Bohai[J]. North
China Earthquake Science, 1999, 17(2): 6 - 11. (in Chinese))

[13] Jitiay, #J7F. T MMD S3850E K A iR g i

R O], AR TR S 2 (A ARRHERR), 2010,
27(1): 96 - 98. (GU Hong-bo, ZHAO Wan-ping. Clustering
algorithm based on Max-min distance for students' score
analysis in universities and applications[J]. Journal Hebei
University Engineering (Natural Science), 2010, 27(1): 96 -
98. (in Chinese))

[14] LES’NIAK A, ISAKOW Z. Space-time clustering of seismic

events and hazard assessment in the Zabrze-Bielszowice coal

Poland [J]. Int J Rock Mech Min Sci, 2009, 46(5): 918 - 928.

(15] REHE, BN, X, 2. A L0 Gl e i sl I 2% 2 A

[J]. bR K222 9R, 2012, 34(6): 609 - 613. (WU
Ai-xiang, WU Li-cong, LIU Xiao-hui, et al. Space-time
distribution of microseismic activities in mines[J]. Journal of
University of Science and Technology Beijing, 2012, 34(6):
609 - 613. (in Chinese))

[16] sKmA, 5K W, Ko, RIgES <Lkl 52>

M. 4, 1998, 7(4): 20 - 23. (ZHANG Xiang-dong,
ZHANG Bin, ZHANG Shu-guang. Seven zones division and
analysis of surrounding rock in vertical[J]. Coal, 1998, 7(4):
20 - 23. (in Chinese))



