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Roadway influences on advanced DC detection in underground mine
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Abstract: The paper focuses on simulating the forward modeling of steady electric currents down the hole by means
of finite element method systematically. Firstly, the boundary values and variable problem of the electric field caused
by a point source in 3D models of full space are given. Fixed electric point source in roadway was simulated in road-
way. The influence of roadway space on the distribution of full space steady electric field was studied through influ-
encing factors of roadway. The results of numerical simulation indicate that the roadway influences are related to the

geometrical dimension of roadway, the location of current electrodes and the conductivity of surrounding rocks.
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Fig. 1 Sketch map of point source boundary
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Fig. 2 Sketch map of model grids
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Fig. 3  Sketch map of power potential distribution
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Fig. 4 Schemes of geometrical dimensioning of the roadway
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Fig. 5 The relationship between cross section sides of roadway
and roadway influences factor

3.2 BEHMSERHEMENXER

IS ANTE 6 7R B LAY, AR AR R Y IR AE AR
WA BRI, K2 SEERRPORES, x
T SARTEE 0 A AR S R AL
B, WAREE TN 4 m; BEMEINETE, K
BRI 4 m; BEARHELA po= 100 Qm, Bz

B BEE N 1.0x10" Q-m; BT T A 1 AL HRIK
TEpbr S, SR SR R

4+ A) B LA
-9 --®---0---®---O---0--®-]

Ko AL M Ai B B R R

Fig. 6 Schemes of location of current electrodes
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Fig. 7 Influencing factors of roadway with different power
supply position
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Fig. 8 Layered medium model schemes
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Fig.9 The influencing factors of roadway in surrounding rock
with different electric conductivity
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