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Abstract

Focused dual frequency IP instrument has been designed and fabricated based on the principle of
focused dual frequency induced polarization method. Then we established soil trough experiment
platform and structured the abnormal water bearing body by simulating conditions of the coal
mine, the detailed design process of experiment platform is given. Based on special electrode
layout mode that the electrode is perpendicular to the roadway section, on the condition of no
deflection, we got the apparent amplitude frequency data with and without abnormal water bear-
ing body by changing the bucking current ratio and the relative position between the two mea-
suring electrodes. And we obtained the best bucking current ratio and measurement electrode
position under these conditions according to data analysis.
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Figure 1. Dual frequency waveform: (a) Synthesis of dual frequency
modulated wave current; (b) Received waveform
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Figure 2. The focused dual frequency induced polarization
method in advanced detection of coal roadway: (a) Driving
surface electrode arrangement; (b) The arrangement of the
electrodes in the vertical section of the tunnel and the sche-
matic diagram of the constrained electric field; 1. Ground
electrode; 2. Constrained electrode system Bi; 3. main elec-
trode A and measuring electrode M; 4. Surrounding rock mass
media
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Figure 3. Schematic diagram of output current
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Figure 4. Experimental model of soil tank
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Figure 6. Measuring electrode M is at the side

of the main electrode

6. MERR M EFIERR MR

FRANN =l |
30 30
— R — R
25 —H R 25 — R
X X
w20 w20
o o
10 10
5 10 15 5 10 15
MN/cm MN/cm
7R e R 2
30 30
— TG 5 TG
25 — R 25 — R
X X
E 20 'L-'LJ 20
[+ 8 a
15 m\\\\\\vr#’##
10 10
5 10 15 5 10 15
MN/cm MN/cm

Figure 7. Comparison of PFE% with or without abnormal
body under different focusing conditions
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Figure 8. The relative growth rate of PFE% with abnormal
body in different focusing conditions
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Figure 9. High and low frequency potential curves under different
focusing conditions
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Figure 10. Measuring electrode M is far
from the side of the main electrode
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Figure 11. Comparison of PFE% with or without abnormal
body under different focusing conditions
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Figure 13. High and low frequency potential curves under
different focusing conditions
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Figure 15. Comparison of PFE% with or without abnormal
body under different focusing conditions
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Figure 16. The relative growth rate of PFE% with abnormal
body in different focusing conditions
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Figure 17. High and low frequency potential curves under
different focusing conditions
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