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Control effect of structure environment to coal and
gas outburst in Pingdingshan mining area

ZHANG Jian-guo™?

(1. Faculty of Safety Engineering, China University of Mining & Technology, Xuzhou, Jiangsu 221116, China;
2. China Pingmei Shenma Group, Pingdingshan, Henan 467000, China)

Abstract The topography and geomorphology and tectonic evolution characteristics in Pingdingshan
mining area were studied under plate tectonics and geo-dynamic division theory to obtain the formation
mechanism and spatial distribution characteristic. The results showed that the Pingdingshan mining area
is subjected to the south-to-north downthrust and collision by Qinling orogenic belt, and thus the de-
pression belt formed, bordered by Jiaxian, Xiangjia and Luye normal faults. The middle uplift and N
font geomorphology in Pingdingshan mining area have structure environment to cause mine dynamic
disasters such as coal and gas outburst. The Il level and 1V level active faults divided by geo-dynamic
division controlled the macro-distribution of coal and gas outburst, and the V level active faults deter-
mined the local distribution characteristics. The mine No.12 was divided into four tectonic divisions,
which controlled coal and gas outburst occurrence.

Key words coal and gas outburst; geo-dynamic division; structure environment; active faults

WG FC AT 9 R P E MR e A R B R R 3 B LA T A 0 AR A R B
NKE, SR WREsEVIMG, Hah bz AL, B U % i R 2r 5 A E AT IY

ks BHA: 2012-02-13

BEEWB.: FEESIERITR & R HRI973) 5 H (2011CB201205); [ 5 148 R4 3L 42151 H (51074161)
TEEE N ke [E1965-), T3, PO, WEAEILA, W, WD 2 e .

E-mail: 13952194967@163.com Tel: 13952194967



5534

SR FESE: P A E SO S U5 Hh i P AR A 433

gL, H AL 3 T 3 B W 3 1 4 X
7. Shepherd®, Josien™, Bibles®™, Frodsham!®,
s, B, 0, et E Ay 4
AR S PO O M SR T R AT TR E )
WS T AR 545 BUIT S H 0 Fr) o B e R T 5k,
MARAS b 350 5 e 6] 35 50y W 2R R X3l Ay s Y2 g 3
(IR ST AP, ST L AR B B A5 BT 5 1
AT B, 3z FH ARCBR A s R  H J shy  X REE, oY
PTG X i F M SR S AR AE , A AT bt
IREE, Tt 5 3 () B AL RN 205 1) 73 AT REAE
TPF 5 M ) 325 X5 BT 5 HH A s 1

1 XEHEESR

PTG AT DA T ARG SRR X R 30 i A
RIS, 3 R A X L X A
B 2 ANJ7 10 1) 3 5l il 7 XS 2
FLBUREEAR, Mo TR B B aE S, RS
FUI R AR B T IR 2) AT X RIS TR
(U N T A e, B ) S RE S I e
SRR AR RE IR AR . SR S M D 2 SR AR i
PEREALE R AT, R TR X, 4R
ERRENRERR, B LR .

XN SN IEIE s s PRI sh e
HARMZ Aok ZURAE AL Wi A s 2l
TR T BA-ZRI 4 1) 37 IO AR, BE0E T e .
AWHABPIEIR . DMIEE) . Phigiz s AN LRIz 5
RIYATHEZ D), [FINEA AN 4 A s s
PR AL SRR AE @ R B A it . e
it A PR A IR S TR AN . BT
eI BAEA X T2 R A TR I8 2 I A4 AT B 2
B, AEMIBERE PR, 2R GA TR AR B
PEARDUR, TR H AR 3 oW

PTG DS HE PR3t JFCRFAE 2 X P TR
VUSEIMIRE, R T DO ELIEIT = . FERIEWT = .
B IEWUZ O A DY I R (B 1)

\;;awuunﬁa 2000
-4000
B SPTTL as

Fig.1 Pingdignshan salient structure profile
schematic diagram
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Fig.2 Three-dimensional topography of
Pingdingshan mine area
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Fig.3 Active faults and coal and gas outburst incidence of Pingdingshan eastern mine area
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Fig.4 Outburst distribution in the tectonic division of north limb of Niuzhuang syncline and south limb of Guozhuang anticline
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Table 1 Outburst situation in the tectonic division
of north limb of Niuzhuang syncline and
south limb of Guozhuang anticline

£ 1547-16101 WS 1989.01.03 104 9700
! 1517-16101 Kl 1989.02.13 85 20000
1547716101 XA 1989.03.03 19 2966
T 1547-16101 KUAE 1989.03.07 7 1122
T 1517-16101 HLAE 1989.03.18 7.9 578

£ 1547-16101 KUtE 1989.03.22 30 2072
 1517-16101 W 1989.04.02 25 1064
! 1547-16101 FHIR 1989.05.15 36 3700
) 151716101 HR R UJHR 1989.05.22 13 217

) 1517-16101 HR R YJIR 1989.05.24 45.4 13040
T 15.17-16041 KAk 1990.11.20 6.3 R
£ 15.47-16041 ST 1991.01.22 91 ik
! 1517-16081 Kl 1992.10.14 36 950

! 1517-16081 Kl 1992.10.21 29 513

T 1547-16081 KL% 1993.02.12 25 1435
T 15.47-16081 VIR 1993.02.21 290 18335

FEE R IE S X ILR BRI 11 R, &
INGEHERIE N 9 t, B KON 293 t, 3 RS HRIEAE
100 t BAbo SR 22 H-12, V-12, V-13 &%
CTERTINERE

A IE 5 X 5 S FU SR R AT R R K
I IXHL TSR SR, WA AR B A K IR 2 5

IR
4 % i

1) FBULET XA, R “NT P
JEHEE, FEMTOR I g SN s sl e A, BUR T
BRI fe s, A R AN S U R A0 IF3)
3K R IR

2) B PUM SR A 2R B M sl g XA vk
T2 T B WA B AT S AR - TG s ATV
G B WA DA ) RUBE A2 T R B
Wk R L AR,V HEsh R e TS
FCHr R ) SRy B o0 A R A

3) T H IR A R R R BT
AR SRR 3t ) DX B R T AR b SR 3 ) X b
R, KA AW B R0, FEHIAE
SRS U R I B K E R A

S

[ KR, WEEhWrERE 55 s IR ). R
24, 1998, 23(2): 113-118.

ZHANG Hong-wei. Study of active faults and forecast of
dynamic phenomena in mines[J]. Journal of China Coal
Society, 1998, 23(2): 113-118.

[21 ORI, SRR W2 N Sl RIS E PV S Al G
NI R[], EA 1S TREEER, 2008, 27(3
Fil): 3740-3745.

SONG Wei-hua, ZHANG Hong-wei. Assessment on
faults slide criterion and stability and back-analysis of



436

R 5% A LAV

30 4

(3]

(4]

[5]

(6]

[7]

(8]

tectonic stress field[J]. Chinese Journal of Rock Me-
chanics and Engineering, 2008, 27(Supp): 3740-3745.
SHEPHERD J, RIXON L K, GRIFFITH L. Outbursts and
geological structures in coal mines; a review[J]. Int J
Rock Mech Min Sci & Geomech Abstr, 1981, 18(4):
267-283.

JOSIENJ P, REVALOR, R. The fight against dynamic
phenomena; French coal mines experience[C]// Proc 23rd
Inter Conf of Safety in Mines Res Inst. Washington DC:
[s.n], 1989: 31-40.

BIBLER C. J, MARSHALLJ. S, PILCHER. Status of
worldwide coal mine methane emissions and use[J]. IntJ
Coal Geol, 1998, 35(1): 283-310.

FRODSHAM K, GAYER R A. The impact of tectonic
deformation upon coal seams in the South Wales coal-
field[J]. IntJ Coal Geol, 1999, 38(3/4): 297-332.
SRAETE, WREAR. MG IR PO AR IR
RN, HER2AIR, 1998, 23(4): 337-341.

GUO De-yong, HAN De-xin. Research on the types of
geological tectonic controlling coal gas outbursts[J].
Journal of China Coal Society, 1998, 23(4): 337-341.
T, mhpEEE, TR . M5 RS i G Y B
MG L[] A BHER 2244, 2002, 24(6):
581-584.

9]

[10]

[11]

[12]

GUO De-yong, HAN De-xin, WANG Xin-yi. Outburst-
prone tectonophisical its applica-
tions[J]. Journal of University of Science and Technology
Beijing, 2002, 24(6): 581-584.

[ SR O | S M N T SN ST Rl TR )
HFAATLI]. BEme2#4), 2005, 30(2): 137-140.
ZHANG Zi-miu, ZHANG Yu-gui. Investigation into coal
gas outburst occurred in Duping coal mine by using theo-
ries of gas geology[J]. Journal of China Coal Society,
2005, 30(2): 137-140.

MEH, BREE, B R TR IR S FOR
H B EIE L. R A, 2010, 38(1): 24-27.
LIU Yan-wei, CHEN Pan, WEI Jian-ping. Seam geo-
logical structure to control role of coal and gas outburst
[J]. Coal Science and Technology, 2010, 38(1): 24-27.
L, RPED, MM, AL HLSURIE BRSNS
BT R SR A AT 3] BERT 22 4x, 2012, 43(8):
174-176.

GAO Kui, LIU Ze-gong, LIU Jian, et al. Comprehensive
analysis of geological structure physical environment
impact on coal and gas outburst[J]. Safety in Coal Mines,
2012, 43(8): 174-176.

LR AP S @R LACPCESTIR TN E At IR LTI
[D]. B¥r: 7 TR AT~ EE, 2008.

environment and

(E4% 431 7))

[12]

[13]

[14]

[15]

[16]

2004, 49(3): 65-69.

JIN Ju-liang, WEI Yi-ming, DING lJing. Fuzzy com-
prehensive evaluation model based on improved analytic
hierarchy process[J]. Journal of Hydraulic Engineering,
2004, 49(3): 65-69.

MICHELE B, CHRISTINE C, RAFFAELLO S. A
re-examination of the algebraic properties of the AHP as
a ratio-scaling technique[J]. Journal of Mathematical
Psychology, 2011, 55(4): 152-165.

UFUK C. Fuzzy AHP-based decision support system for
selecting ERP systems in textile industry by using bal-
anced scorecard[J]. Expert Systems with Applications,

2009, 36(5): 8900-8909.

SAATY T L. The analytic hierarchy process[M]. New
York: McGraw-Hill, 1980.

VANLAARHOVEN P J M, PEDRYEZ W. A fuzzy
extension of saaty’s priority theory[J]. Fuzzy Sets and
Systems, 1983, 3(11): 229-241.

I, K, M T, Fuzzy AHP D5 &N HI[]. &
G TFEFIS S 5Ek, 1997, 17(12): 64-69.

[17]

(18]

[19]

[20]

ZHU Ke-jun, ZHANG Xin-lan, XIAO Li-jin. The method
and applications of fuzzy AHP[J]. Systems Engineer-
ing-Theory & Practice, 1997, 17(12): 64-69.

KRBT, AW U IFBX ARG RG], T
AR PR, 1996(17): 14-16.

ZHANG Qi-yu, BAI Leng. Reliability analysis of mine
ventilation system [J]. World Mining Express, 1996(17):
14-16.

IRE . L ) AT AR LA E [J]. BT A B
%, 1985, 4(3): 32-38.

XU Rui-long. The determination of reliability of venti-
lation network[J]. Journal of Fuxin Mining Institute,
1985, 4(3): 32-38.

HOREHE. BRI R LR SR RE T[], RS LR R
w5k, 1988, 8(3): 47-51.

DONG Hai-yan. Reliability analysis of mine ventilation
network[J]. Systems Engineering—Theory & Practice,
1988, 8(3): 47-51.

A, PUEM, WM, fF, TRERGEEMEUE Y
BrogiEMY. bt [ERT Tk s, 2002.



