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Multi-wave joint detection of unfavorable geological bodies
in coal mining face

MA Zhichao"***, DOU Wenwu*, LI Wen"***, LIAN Yuguang***, LI Hanchao*, LI Yanchuan®,
SHEN Guanghui’, CHENG Hailin®

(1. Mine Safety Technology Branch of China Coal Research Institute, Beijing 100013, China; 2. State Key Laboratory of
Coal Mining and Clean Utilization (China Coal Research Institute), Beijing 100013, China; 3. Beijing Mine Safety
Engineering Technology Research Center, Beijing 100013, China; 4. Institute of Technology, Shanxi Jincheng
Anthracite Mining Group, Jincheng, Shanxi 048006, China; 5. Shanxi Shiquan Coal Industry Coal Ltd.,
Changzhi, Shanxi 046200, China)

Abstract: The main factors restricting the mining speed of the working face in Yuenan Coal Mine are the water-rich area of
limestone above the coal seam and the internal geological concealed structure. The transparent detection of the working face is
carried out by using transient electromagnetic method, radio wave perspective and slot wave seismic geophysical methods. In

the process of detection, it is found that the induced voltage received by the secondary wave field of transient electromagnetic
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method is more sensitive to the area of rich water and low resistance, and the lateral situation of coal seam can be identified by
observing the energy attenuation emitted and received by radio wave perspective. The integrated analysis of envelope
amplitude, spectrum and dispersion curve of in-seam wave seismic imaging has good effect on identifying fault strike. Through
the identification of the comprehensive response characteristics of the abnormal region by the induction factor in the multi-wave
field, the plane map is superimposed according to the abnormal area delineated by the multi-source wave field, and a variety of
abnormal characteristics are shown synthetically, which can effectively identify the correlation between the water-rich area of
the roof of the working face and the internal structural area of the coal seam, and clearly judge the existence of the water
channel. The test results show that the geophysical method can find out the internal abnormal area of the mining face and

predict in advance, and the combined detection of various geophysical methods can provide a reference basis for similar

%34

geological conditions in the future.
Keywords: water-rich area; concealed structure;

seismic; induction factor; wave field; prediction
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Fig. 1 Schematic dagram of working face
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Fig.2 Schematic diagram of tem detection
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Fig. 3 Voltage curve of multi-channel section at 30° in the roof

of the roadway
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Fig.4 Transient 3D joint inversion stereogram

3.2 JCLHL A
AR YR TCER H I R G 30 R AT, R 7 v Ry ¢ —

Te—Wo”, BUEE N 1A, B A . T
OIARUAIE S FrR e S EBRE, FEATHERIG PEA

(Ed 5 B )
45 50 55 60 65 70 75 80

(RS RS T )

B 5 T&BEHESHE
Fig. 5 Radio-ray map



2023 4

ThaloH A SR (e SR AT T A IS AN L AR 1) 220 Bk R - 87 -

SFmE, ) B AR TR A SRR RE D 50 m, SRR R
PR 10 m, SRR i — 31 17 A4S, SR — 35 187 4>,

oAy $rin Re S BU R R GR L N T € S g
Jei R F CT B B8, v 4 SR 0 o LA S5 D0 37 56 ot 28 151
A BPT 2 S i 45 R K R . Ak 6 s, [ 6(a) B4
Bt T LUE Hh 0 ~ 350 m X [R] P, #4437 5 8 ith 2 AH

XHFEETE 61 ~ 69 dB [X.[B] P, R 2w HiEs:, Y4

350 ~ 450 m DX IR A58 T R W B0 VAL, i it
LR AL I I, 26 U LR BB R R AR R, — AP AR 1
KA ®HE 6(b) T AR, [RIFLE 350 ~ 450 m X 45
Wi N B, 7F 550 ~ 600mII)b VR R
FEi i, RAFAEME LT

| e s
0 é é é 1I2 1l5 1l8 2I1 2I4 2l7 3IO 3I3 3l6 3I9 4I2 4I5 4IS 5I1 5l4 5I7 6IO 6I3 6I6 6l9 7l2 7I5 7I8 SII 8l4
(a) LABBITHISIM I (RIS 1, Bl T4 ) ()

o b

0 3 6 9 1215 18 21 24 27 30 33 36 39 42 45 48 SI 54 57 60 63 66 69 72 75 78 8I 84
(b) TR (A8 T8, Hlck: B&)

(HRIRi5)

Ee6 sEillimsaE
Fig. 6 Measured field intensity diagram

JCLR B I R R AT DL NP 7 B, i B S 4T

2 hb X3, 43 A 7E 0 ~ 80 m X [A] Al 350 ~ 650 m X [A] P,

(8, 2% B by o ok 28 5500 T 348 R, ¢ B R U8 AR R R Dk T b E A7 AE A 1 2 ] B PR A ) 1 X 3k
T, W2 AR — s AN 2L, fAAE W2 A . K’ 7 PR
150 TR WYHE ' OB "‘l
= I
#4100 :
Y I
= 50 :
I
() - e - =] — — — — — — = = — = = — = — & /I =
400 500 600 700 800
EERE

I T T T e T T T | ) 5 5 Xk

0 0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.040 0.045 0050
HIHARRL

7 REBRERBREESHE

Fig. 7 Radio wave attenuation coefficient distribution diagram
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Fig. 12 Schematic diagram of superposition of transient electromagnetic and radio waves
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