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Research on the influence of coal and rock mechanic features
on EME based on the coupling laws between EME and stress
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Abstract: For the purpose of predicting and controlling dynamical disasters of coal and rock efficiently, the influence of mechanical features of coal
and rock on EME during the deformation and fracture of coal or rock is studied on the basis of the coupling laws between EME and stress by using
experimental research, theoretical analysis and numerical simulation. The research results show that the mechanical features of coal and rock such
as volume modulus, cohesion and internal friction angle around the roadway during the tunnel excavation have a great influence on stress distribu-
tion. The distance of peak stress away from coal wall increases with the increase of loading stress and excavation depth, and decreases with the in-
crease of volume modulus, cohesion and internal friction angle. With the decrease of volume modulus, cohesion and internal friction angle of coal
and rock around the roadway, the EME signals in the detected place will gradually become weak because of the reduction of the deformation and
fracture of coal or rock. So according to the coupling calculated results, by detecting the EME signals we can estimate on the one hand the stress
concentration degree and, on the other hand, the danger to dynamical disasters of coal and rock.
Key words: coal and rock mechanical features; deformation and fracture of coal or rock; couples between EME and stress; electromagnetic emission
( EME) ; stress fields: numerical analogy
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Fig. 1 Experimental system for EME
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Fig. 2 The EME value versus loading time
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Fig. 3 The EME pulse number versus loading time
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Table 1  Fitting equations of EME strength vs. axial stress

FE it A T RE A HERR
WG 1" E=- 0.00030%+ 0.42730%— 1.88690+ 33.556 0. 9546
W& 2" E=-0.00290°+ 0.03790% + 2. 17870+ 18.565 0. 9670
& 3" E= 0.00450° - 013580+ 2.44420+ 18.848 (. 9606
1" E= 0.00630°+ 0.024607 + 0.24940+ 9.4737  0.9472
WY E= 001679~ 0.28360°+ 1.97580+ 11.384 0.9153
51" E= 0.00120°+ 0.03130°+ 0.54000+ 8.549 0.9557
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Table 2 Different mechanical parameters of coal or rock around tunnel
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Fig. 10 Position of peak stress versus cohesion
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Fig. 13 EME strength versus cohesion of coal
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Fig. 14 EME strength versus internal friction angle
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Fig. 15 Position of peak stress versus volume modulus
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