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Mechanism of coalgas dynamic disasters caused by the

superposition of static and dynamic loads and its control technology
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Abstract: Due to the coal mine safety production being seriously affected by the coal-gas dy-
namic disasters, the superposition mechanism of static and dynamic loads was proposed, which
includes three types of dynamic disasters: high static load, high dynamic load and low critical
load. The expressions of static loads, dynamic loads and gas pressures were established. Be-
sides, the theory and technology of monitoring and prevention of coalgas dynamic disasters
were summarized. As for rockburst, the main monitoring methods includes: regional and clas-
sified monitoring, microseismic monitoring, electromagnetic radiation, elastic wave CT, shock
wave CT and so on. While the common monitoring measures of outburst are drilling hole gas e-
mission rate, R index and electromagnetic radiation and so on. Furthermore, the major means

of prevention are as follows: the intensity weakening theory and method, strong-soft-strong
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structure for controlling roadway surrounding rock, supporting system resisting to dynamic
and static loads and regional outburst prevention technology. Moreover, the future research di-
rections of coal-gas dynamic disasters are; 1) the superposition mechanism of static and dynam-
ic loads can be further quantitatively represented. 2) the monitoring and warning index system
of coalgas dynamic disasters should be established. 3) the prevention methods of rockburst
and outburst can be organically combined.
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[66]
[66-67]
. Los] .
, [69-70] N
«C - =
, [65]

n, 3 . ,

U O ( O
) ’ b

O

D

2)

1958

1937



55

3.3

D ,

2) ,

3) )

D

2)

cT

4)

[1] BRADY B H G,BROWN E T. Rock mechanics for
underground mining [ M ]. Dordrecht: Kluwer Aca-
demic Publishers, 2004 :85-141.

[2] . . [M].

,2001 . 2-6.

(3]

[4]

[6]

7]

(8]

[9]

[10]

[11]

DOU Linming, HE Xueqiu. Theory and technology of
rock burst prevention| M |. Xuzhou: China University
of Mining and Technology Press,2001:2-6.
COOK N C G. A note on rock bursts considerated as
a problem of stability[ J]. Journal of the South Afri-
can Institute of Mining and Metallurgy,1965,65:437-
446.
PETUKHOV 1 M, LINKOV A M. The theory of
post-failure deformations and the problem of stability
in rock mechanics[ J]. International Journal of Rock
Mechanics and Mining Sciences & Geomechanics Ab-
stracts,1979,16(2) . 57-76.
[Jl.
,1985,14(3) :42-48.
LI Yusheng. Rockburst mechanism and its prelimina-
ry application[ J]. Journal of China University of Min-
ing & Technology.1985,14(3) ;4248
KIDYBIMSKI A. Bursting liability indices of coal[J].
International Journal of Rock Mechanics and Mining
Sciences & Geomechanics Abstracts, 1981, 18 (4);
295-304.
L.
,1987,6(3) :197-204.

ZHANG Mengtao. Instability theory and mathemati-
cal model for coal/rock bursts[]]. Journal of Rock
Mechanics and Engineering,1987,6(3) :197-204.

(1] »1999,18(5) ;507
511.
ZHANG Xiaochun, MIAO Xiexing, YANG Tingqing.
The layer-crack-plate model and testing study of the
rockburst in mines [ J]. Journal of Rock Mechanics
and Engineering,1999,18(5) :507-511.

[JJ. ,1995,12C 1)
174-177.
QI Qingxin, LIU Tianquan, SHI Yuanwei, et al.
Mechanism of fraction sliding disability of rock burst
[J]. Ground Pressure and Strata Control, 1995, 12
(Sup 1):174-177.

1. 22004,33(5) :14-18.
DOU Linming, HE Xueqiu. Model for rock burst
failure and its critieal values of aeoustie and electro-
magnetie emission[ J . Journal of China University of
Mining & Technology,2004,33(5):14-18.

, . L.
,1990,19(2) :4-11.
ZHOU Shining, HE Xueqiu. Rheologieal hypothesis



56 47
of coal and methane outburst mechanism[ ] ]. Journal [Jl, ,1991,16(4) :48-53.
of China University of Mining & Technology,1990, ZHANG Mengtao, XU Zenghe, PAN Yishan. A u-
19(2) .4-11. nited instability theory on coal(rock) burst and out
[12] R burst[ J . Journal of China Coal Society, 1991, 16
0. »1995,26(2) :17-25. (4):48-53.
JIANG Chenglin, YU Qixiang. The hypothesis of [21] (M.
spherical shell destabilization of coal and gas out- ,2000:72-75.
burst[J]. Safety in Coal Mines,1995,26(2) :17-25. LIANG Bing. Theory of instability of flow fixation
[13] s s , coupling for coal and gas out burst{ M|, Beijing: Ge-
[J]. ,1995,20(5) :492-496. ological Publishing House,2000.72-75.
LIANG Bing,ZHANG Mengtao, PAN Yishan,et al. [22] s s
Theory of instability of flow fixation coupling for [Jl.
coal and gas out burst[J]. Journal of China Coal So- ,1996,15(2) :135-142.
clety,1995,20(5) :492-496. LIANG Bing. ZHANG Mengtao, WANG Yongjia.
[14] R . [Jl. Mathematical model and numerical method for cou-
,2003,28(6) :598-602. pled gas flow in coal seams and coal deformation
GUO Deyong, HAN Dexin. The stick-slip mecha- [J]. Journal of Rock Mechanics and Engineering,
nism of coal and gasoutburst[ J]. Journal of China 1996,15(2) :135-142.
Coal Society,2003,28(6):598-602. [23] , i ;
[15] . (1] ,2008,25(4)
[Cl// : . : . 481-485.
2004:11-15. TIAN Jingan. WANG Liang. CHENG Yuanping. et
ZHENG Zhemin. Mechanism of coal and gas out- al. Research on distribution rule and forecast
burst from the order of magnitude and dimension a- methodn of gas pressure in coal seam[ ] ]. Journal of
nalysis[ C1//ZHENG Zhemin. ZHENG Zhemin' s Mining &. Safety Engineering, 2008, 25 (4); 481-
corpus. Beijing:Science Press,2004:11-15. 485.
[16] . . . [24] ) ,
L. :A ,1989,19(6); [l .2003,
600-607. 22(2) :155-157.
DING Xiaoliang, YU Shanbing, DING Yansheng., et NIU Guoqing, YAN Aihua, LIU Mingju. Experi-
al. Continuous damage mechanism of coal under gas mental study on temperature variation of gas being
seepage[ ] |. China Science: A,1989,19(6) :600-607. absorbed and extracted [ J]. Journal of Liaoning
[17] s s Technical University,2003,22(2) :155-157.
[l ,2008,33(12):1368-1372. [25] [M].
HU Qianting,ZHOU Shining,ZHOU Xinquan . Me- ,1985:64-69.
chanical mechanism of coal and gas out burst process YU Bufan. Mechanism of coal and gas outburst] M ].
[J]. Journal of China Coal Society, 2008, 33 (12) Beijing: China Coal Industry Publishing House,
1368-1372. 1985:64-69.
(18] IIETYXOB U M. AR [26]
,1988,19(5) :39-40. [D]. : ,2013:46-48.
TIETYXOB U M. Theory and practice of rock burst HE Jiang. Research of mining dynamic loading effect
prevention[ J ]. Safety in Coal Mines, 1988, 19 (5): and its induced rock burst in coal mine[ D]. Xuzhou:
39-40. China University of Mining and Technology. 2013
[19] , . 46-48.
L. ,1988,19(5) ;43-44. [27] (M.
ZHANG Mengtao, ZHAO Benjun, XU Cenghe. ,1992.79-95.
Mechanism, prediction and prevention of rock burst YU Qixiang. Prevention and control of mine gases
[J]. Safety in Coal Mines,1988,19(5) ;43-44. [ M]. Xuzhou:China University of Mining and Tech-
[20] s s nology Press,1992.:79-95.



(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

, . [Jl.
,2007,36(6) :717-722.

DOU Linming, HE Xueqiu. Technique of classifica-
tion forecasting rock burst in coal mines[J]. Journal
of China University of Mining & Technology,2007,
36(6).717-722.

s , . CT
(1. ,1996,24(5) :59-63.
WANG Wende, ZHAO Jiong, HU Jiwu. Elastic
wave CT technique and its application[ ]J]. Coal Ge-
ology & Exploration,1996,24(5):59-63.

[D].

,2010.:89-91.
GONG Siyuan. Research and application of using
mine tremor velocity tomography to forecast rock-
burst danger in coal mine[ D]. Xuzhou: China Uni-
versity of Mining and Technology.2010:89-91.

[JJ.

,2012,29(1) :67-71.
GONG Siyuan,DOU Linming, XU Xiaoju, et al. Ex-
perimental study on the correlation between stress
and P-wave velocity for burst tendency coal-rock
samples[J]. Journal of Mining &. Safety Engineer-
ing.2012.29(1):67-71.
DOU Linming, CHEN Tongjun. GONG Siyuan, et
al. Rockburst hazard determination by using compu-
ted tomography technology in deep workface[]].
Safety Science,2012,50(4):736-740.
HE Hu, DOU Linming, LI Xuwei, et al. Active ve-
locity tomography for assessing rock burst hazards
in a kilometer deep mine[ J]. Mining Science and

Technology,2011,21(5) :673-676.

a
=

’ ’ ’

[Jl ,2012(

1):1-6.
WANG Shuwen, MAO Debing, DU Taotao, et al.
Rockburst hazard evaluation model based on seismic
CT technology[J]. Journal of China Coal Society,
2012(Sup 1) :1-6.

[l .2002,19(4)
89-91.
DOU Linming, CAO Qiwei, HE Xueqiu, et al. EME
monitoring technique of rock burst[J]. Ground Press
Strata Control,2002,19(4) :89-91.

’ ’ ’

[J1. (

[37]

[38]

[39]

[40]

[41]

(42]

[43]

[44]

),2001,41(12) .86-88.
DOU Linming, HE Xueqiu, WANG Enyuan, et al.
Lectromagnetic emissions in rock and coal burst fail-
ures[ ] ]. Tsinghua Univ (Sci & Tech), 2001, 41
(12) .86-88.
[J. ,2004,29(4) :396-399.
DOU Linming, HE Xueqiu, WANG Enyuan. Elec-
tromagnetic emission technique of monitoring rock
burst and its application[ J]. Journal of China Coal
Society,2004,29(4) :396-399.
WANG Enyuan, HE Xueqiu, LIU Xiaofei, et al.
Comprehensive monitoring technique based on elec—
tromagnetic radiation and its applications to mine
pressure[ J . Safety Science,2012,50(4) ;885-893.
[l ,2008, 33
(8):866-870.
CHEN Guoxiang, DOU Linming, CAO Anye, et al.
Assessment of rock burst danger and application on
electromagnetic emission method[J]. Journal of Chi-
na Coal Society,2008,33(8) :866-870.
LUO X,KING A, WERKEN M V D. Tomographic
imaging of rock conditions ahead of mining using the
shearer as a seismic source; A feasibility study[]J].
leee Transactions on Geoscience and Remote Sens-
ing,2009,47(11) :3671-3678.
LUXBACHER K,WESTMAN E,SWANSON P, et
al. Three-dimensional time-lapse velocity tomo-
graphy of an underground longwall panel[ J]. Inter-
national Journal of Rock Mechanics and Mining Sci-
ences,2008,45(4) :478-485.
LURKA A. Location of high seismic activity zones
and seismic hazard assessment in Zabrze Bielszowice
coal mine using passive tomography[ ] ]. Journal of
China University of Mining and Technology. 2008,
18(2):177-181.
L1l ,
2012,31(1) :8-17.
GONG Siyuan, DOU Linming. MA Xiaoping. et al.
Optimization algorithm of network configuration for
improving location accuracy of microseism in coal
mine[ ] |. Journal of Rock Mechanics and Engineer-
ing,2012,31(1):8-17.
ZHANG Ruilin, LOWNDES I S. The application of a
coupled artificial neural network and fault tree anal-
ysis model to predict coal and gas outbursts[J]. In-

ternational Journal of Coal Geology, 2010, 84; 141~



58 47
152. [54] FRID V L Electromagnetic radiation method for rock

[45] ZHANG Jianging. Study on the gas content of coal and gasoutburst forecast[J]. Journal of Applied Ge-
seam based on the BP neural network[J]. Procedia ophysics,1997,38(2) :97-104.
Engineering,2011,26.:1554-1562. [55] FRID V I, SHABAROV A N, PROSKURYAKOV

[46] WANG Liang, CHENG Yuanping, WANG Lei, et V H.,et al. Formation of electromagnetic radiation in
al. Safety line method for the prediction of deep coal- coal stratum[J]. Journal of Mining Science,1992,28
seam gas pressure and its application in coal mines (2):139-145.

[J7. Safety Science,2012,50:523-529. [56] ,

[47] , , (] ,2000,43(1) :131-137.

[Jl. ,2005,33(6):61- WANG Enyuan, HE Xueqiu. An experimental study
65. of the electromagnetic emission during the deforma-
70U Yinhui,ZHAO Xusheng, LIU Sheng. Research tion and fracture of coal or rock[J]. Chinese Journal
on sound transmitted continued prediction technolo- of Geophysics,2000,43(1):131-137.
gy for coal and gas outburst[J]. Coal Science and [57] s s ,
Technology»2005,33(6) :61-65. [yl ,2000,

[48] s , s 10(2) :35-39.

[Jl. ,2007, WANG Enyuan, HE Xueqiu, LIU Zhentang, et al.
35(1) .26-28. The regularity electromagnetic radiation of coal or
JIANG Fuxing, WANG Cunwen, YANG Shuhua, et rock under load and its application[ J] . China Safety
al. Micro seismic monitoring and measuring technol- Science Journal,2000,10(2) :35-39.
ogy for pumping presuure,coal and gas outburst and [58] , s ,
water inrush [ J ]. Coal Science and Technology, [J]. ,2000,29(3):
2007,35(1) :26-28. 225-229.

[49] s R R WANG Enyuan, HE Xueqiu, NIE Baisheng, et al.
[M]. ,2003:213-216. Pronciple of predicting coal and gas outburst using
HE Xueqiu, WANG Enyuan, NIE Baisheng,et al. E- electromagnectic emission[J]. Journal of China Uni-
lectromagnetic dynamics of coal and rocks rheology versity of Mining & Technology,2000,29(3) ;225
[M]. Beijing: Science Press»2003:213-216. 229.

[50] . . . [59] ; , ,

(M. 52009:110-114. Ljl. +2003,28(4):366 -
WANG Enyuan, HE Xueqiu, LI Zhonghui, et al. E- 369.
lectromagnetic radiation technology of coalrocks WANG Enyuan, HE Xueqiu, LIU Zhentang.et al. E-
and its application[ M]. Beijing : Science Press, 2009 lectromagnetic radiation detector of coal or rock dy-
110-114. namic disasters and its application [ J ]. Journal of

[51] XATHAIIBWUJIM HT. China Coal Society,2003,28(4) :366-369.

[C]// [60] WANG Enyuan, HE Xueqiu, LIU Xiaofei, et al. A
,1989:149-158. non-contact mine pressure evaluation method by e-
XATHUAIIBUJIN H T. Electromagnetic effects of lectromagnetic radiation[ J]. Journal of Applied Geo-
the formation of cracks in alkaline halogen crystals physics.2011,75(2) :338-344.
and rocks[ C]//QIAN Jiadong. Translation corpus of [61] R R ,
seismological geoelectricity. Beijing: Seismological [J. ,2005,30(6):690-
Press,1989.:149-158. 694.

[52] ®PUI B M. IIABAPOB A H. JIPYTHE W. DOU Linming. LU Caiping. MOU Zonglong. et al.
QopMupoBaHKe 3JIEKT-POMATHHTHOTO H3JIYUYEHHsI YTOJIBHOTO Intensity weakening theory for rockburst and its ap-
mactal J . ®TIIPIIN. 1992, (2) :40-47. plication[ J]. Journal of China Coal Society, 2005, 30

[53] FRID V 1. Rockburst hazard forecast by electromag- (6):690-694.
neticradiation excited by rock fracture[ J]. Rock Me- [62]

chanics and Rock Engineering, 1997, 30 (4); 229-
236.

[D]. : ,2008:120-125.

LU Caiping. Intensity weakening theory for rock-



59

[63]

[64]

[65]

[66]

[67]

burst of compound coalrock and its application[ D].
Xuzhou:China University of Mining and Technolo-
gy+2008:120-125

’ ’ ’

[yl ,2013, 41
(6):21-25.

PAN Junfeng, MAO Debing, LAN Hang,et al. Stud-
y status and prospects of mine pressure bumping

control technology in China[]J]. Coal Science and
Technology,2013,41(6) :21-25.

[D]. : ,2006:94-96
GAO Mingshi. Study on the strong-soft-strong
structure control mechanism of roadway subjected to
rock burst[ D]. Xuzhou: China University of Mining
and Technology,2006:94-96.

[yl ,
2008,29(2) :359-364.
GAO Mingshi,DOU Linming,ZHANG Nong,et al.
Strong-soft-strong mechanical modelfor controlling
roadway surrounding rock subjected to rock burst
and its application[ J ]. Rock and Soil Mechanics,
2008,29(2) :359-365.
[yl
,2009,26(4) :402-406.
GAO Mingshi, DOU Linming, YAN Ruling, et al.
Prevention mechanism of roadway supported by
bolt-mesh subjected to rock burst and degree calcu-
lation[J7J . Journal of Mining &. Safety Engineering.,
2009,26(4) :402-406.
. ,2010,27(1) ; 40~
44,

[68]

[69]

[70]

[71]

HE hu.DOU Linming, GONG Siyuan, et al. Mecha-
nism of rockburst prevention and supporting control
technology in roadways [ ] ]. Journal of Mining &
Safety Engineering,2010,27(1) :40-44.

(JJ. ,2011,36(1):
24-28.
LU Xiangfeng, PAN Yishan, LI Zhonghua, et al.
Study on deformation and failure of roadway of rock
bolting under impact loading [ J]. Journal of China
Coal Society,2011,36(1) :24-28.

l

[l .2012,31

(1):52-59.
LU Xiangfeng, PANG Yishan. Theoretical analysis
and experimental research on rockburst prevention
mechanism of rigid-flexible-rigid supporting struc-
ture[ J |. Chinese Journal of Rock Mechanics and En-
gineering,2012,31(1) :52-59.

[Jl. .
2011,28(1) :6-10.
PAN Yishan, LU Xiangfeng, LI Zhonghua. The
model of energy-absorbing coupling support and its
application in rock burst roadway [J]. Journal of
Mining and Safety Engineering,2011,28(1) :6-10.

(1] ,2013,41
(6):17-20.
LIU Jun, OUYANG Zhenhua, QI Qingxin, et al.
Rigid-flexibility integrated energy absorption sup-
port technology applied in deep mine with pressure
bumping[ J]. Coal Science and Technology, 2013, 41
(6):17-20.



