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STUDY AND APPLICATION OF COUPLING BETWEEN EME AND STRESS
IN ELECTRO-MAGNETICAL EMISSION PREDICTION TECHNOLOGY
FOR COAL OR ROCK DYNAMICAL DISASTER
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Abstract The present situation and progress trend of electro-magnetic emission(EM E)prediction technology for
rock or coal dynamical disasters are analyzed. On the basis of the relationship between EME signal and loading
stress during deformation and fracture of coal or rock the coupling methods between EME and stress are studied
based on FLAC simulation for stress field and EME propagation. The results show that the coupling relationship
can be expressed by thrice multinomia approximately. The electromagnetic emission signal will increase with the
increase of loading stress which approximately conforms to thrice multinomial. There are relatively large
influences on the EME intensity or pulse in loading stress and loading speed. The higher the stress and loading
speed are the stronger the signal of electromagnetic emission produced is. The coupling results of calculation
show that the EME signals increase with the increment of loading speed or the strength of coa or rock. The
coupling method between EME and stress based on FLAC analogy can reliably ascertain the stress concentration
fields and properly simulate the distribution rules of EME signal in coal or rock stratum. It provides akind of new
approach to electromagnetic emission monitoring technology for the purpose of the application of monitoring
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EME to the prediction of dynamical disaster phenomena such as coal or rock outbursts. It can also provide reliably
theoretical basis for the use of EME method and technology to predict and forecast rock or coal dynamical
disasters. It has important meaning for perfecting the EME monitoring and detecting theory and promoting the
related disciplines. Finally a prospect for the research on the EME prediction technology for rock or coal
dynamical disaster in the future is presented.

Key words rock mechanics rock or coa dynamical disasters forecast technology coupling between EME and
stress  electro-magnetic emission(EME)  deformation and fracture of coal or rock
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Table1l Fitting equations of EME strength vs. axial stress
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Fig.2 EME vs. loading time for coal or rock
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Fig.3 Experimental results of EME strength vs. loading time

6400
6200
., 6000

e 5600
o v {x 5200

4 EME
Fig.4 EME distribution along excavation direction of head-on

60
55
50
45
40
35
30

ImV

5 EME
Fig.5 Practical EME values with different boring depths

FLAC



* 1886«

2005

D

)

3)

D)

2

3

)

[17]

)

(1

(2

(3l

(9]

(€]

(8]

(4)

(References)

[M].
2002.(Dou Linming He Xuegiu. Geophysics of Mining[M].
Beijing China Science and Culture Press  2002.(in Chinese))
[M].
2002.(Dou Linming He Xuegiu. Theory and Technology
of Rock Burst Prevention[M]. Xuzhou China University of Mining
and Technology Press  2001.(in Chinese))
[M].
2003.(He Xuegiu Wang Enyuan NieBaisheng et al.
Electromagnetic Dynamics of Coa or Rock Rheology[M]. Beijing
Science Press  2003.(in Chinese))
Nie Baisheng He Xuegiu Wang Enyuan et a. Macro and
micro-mechanism of effect of EME on CBM adsorption in coal[A].
In  Proc. the 1st Mine Environment and Ventilation Symposium[C].
India Science Press 2000. 121— 128.
He Xuegiu Wang Enyuan Liu Zhentang. Experimental study on the
electromagnetic radiation(EMR)during the fracture of coal or rock[A].
In Proceedings of the '99 International Symposium on Mining Science

and Technology[C]. Beijing Science Press 1999. 133— 136.

[J. 1998 26(3) 60— 65.(Shi Xianxin Cai
Shuanrong Feng Hong et al. The prediction of coal and gas outburst
using the acoustic emission technique[J]. Coa Geology and
Exploration 1998 26(3) 60— 65.(in Chinese))

[J.

1996 (5) 1- 7.(SuWenshu. Probing into the prediction of coa
and gas outburst with dynamic index of gas emission[J]. Coa
Engineer 1996 (5) 1- 7.(in Chinese))

[J.

2001 13(3) 24— 30.(MaYuhu Wang Peilin  Wu Hongyan.



24 11

* 1887«

[0

(10

(11]

[12]

[13]

Preliminary discussion on electromagnetic radiation and seismogenic
process]J]. Plateau Earthquake Research 2001 13(3) 24— 30.(in
Chinese))

[J. 1991 13(2)
254— 258.(Xiong Hao. New progress in electromagnetic radiation
research of earthquake[J]. Acta Seismologica Sinica 1991 13(2)

254~ 258.(in Chinese))

3. 1989 32(2) 173- 177.(Guo Zigiang You
Junhan Li Gao et a. Model of electron emission and compressed
atom for fractured rock[J]. Chinese Journal of Geophysics 1989
32(2) 173- 177.(in Chinese)

[M].
1995.(He Xuegiu  Liu Mingju. Fracture
Electromagnetic Dynamics of Coa or Rock Containing Gas[M].
Xuzhou ChinaUniversity of Mining and Technology Press 1995.(in
Chinese))
[J.

2000 43(1) 131- 137.(Wang Enyuan He Xuegiu. An
experimental study of the electromagnetic emission during the
deformation and fracture of coa or rock[J]. Chinese Journal of
Geophysics 2000 43(1) 131- 137.(in Chinese))

[

1[R]. 2001.(Dou Linming. Study on the

(14]

(19]

(16]

[17]

effect and application of AE and EME of coal or rock mutation

[Postdoctoral Report][R]. Xuzhou China University of Mining and
Technology 2001.(in Chinese))

[ 1[D].

2001.(Nie Baisheng. Research on mechanism of

stress-electric effect during the fracture of coa or rock containing

gas[Ph. D. Thesis|[D]. Xuzhou China University of Mining and

Technology 2001.(in Chinese))

[J. 1999 24(4) 392- 394.(Qian Jiansheng He
Xuegiu Wang enyuan et a. Andysis of electromagnetic wave's
propagating characteristic process of coal rock outbursts[J]. Journal of
ChinaCoal Society 1999 24(4) 392— 394.(in Chinese))

[

1[D]. 2003.(Xiao Hongfei. Research on the
coupling laws between EME and stress during the fracture of coal or
rock[Ph. D. Thesis|[D]. Xuzhou China University of Mining and
Technology 2003.(in Chinese))

[J.

2001 24(3) 89— 92.(Dong Jping Gao Yougang. Electro-

magnetic radiation of the finite moving source[J]. Journa of Beijing

University of Posts and Telecommunications 2001 24(3) 89— 92.(in

Chinese))



