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Abstract

The radio wave prospecting method is one of the conventional geophysical means to explore the
geological structure of coal seam face. The current radio wave perspective method usually adopts
attenuation coefficient of a single frequency for detection. Although the imaging effect is good, it
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can effectively analyze and identify the nature of geological anomalies, etc., but different radio
wave frequencies will change the imaging effect of attenuation coefficient. In order to analyze and
identify the nature of geological anomalies more effectively, a parameter of radio wave coal
groove quality factor Q value independent of frequency fis proposed. Based on theoretical analy-
sis, the formula of quality factor Q of coal and rock medium under certain conditions is derived by
using multi-frequency perspective field intensity data and attenuation coefficient parameters. Us-
ing the finite element numerical simulation method, the characteristics of perspective field inten-
sity, attenuation coefficient and Q value of multi-frequency radio wave when transmitting normal
coal seam are simulated and analyzed. It is proved that the quality factor Q of coal seam radio
wave does not change with frequency. Through the analysis of experimental data, the effectiveness
of radio wave Q value imaging method is verified, which provides a new idea for the theory and
application of multi-frequency radio wave detection.

Keywords

Radio Wave Exploration, Quality Factor, Attenuation Coefficient, Coal-Rock Model

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

B IURAL AR MU AE 2 B b K&, “A N, EMEST” R ReAU RS HETT ROy 3 E
BER TAVI R FEER L] HTWUE. BavERE. MR SR 5, o 1 BZ ER TAR R A2 4k
77 [2] [3] [4] [5]- ok BB BRI SR AT B B BRI R R 5505, O A TR
A THT A b AG IR 2 535 i SR FH R T Bz — (6] IR B, M52 Jo 2k i BB R 3 R I i 6
FGRAE A A1 o P IR S DRCRF I S IR A R T A FE 7 AR R 7 A A 3 AR AR 51 A2 A 7] [8]
[91, H 555 O R D). DRI R o2k F I AT 0k 2R B o ROy M AR b o S 3 1P J <5 ) L

TV AR I o SRR AT A MR AL 3 U /S W SR o 2k R I A RE B IR BN BRI, Bk T 5 B = T 1Y
S RONECAA s 300 I8 AR A B 1R T 24 PR i it o R 3 A P R IR o TR AN ] AL 2 02 St 1
MR H X, SRS IR JE 2R F AR 2 AN IR L R S MR SR BRI A 2R . TR i 5 i
ORI R, BT L AW B AR S5 R AR B /N, LA 3, T A TE 4 FEL M o B OR AR B
X 7 AR AT R BB 4 SR AR FE R, SEAR T A B S 5 IX, OB R AN R] B0 i 5 [X 30 95 3 R 4
RPN — KAER . Oy T/ AOIRZE, R AR e 56 R PR ) 2 SR 22 S AT BE 3 WL 7
FIRMG R, BUEASCHR 5P f TR Ao A i ot H 1 Q (E 24

IR = S LR 2% R0 S R AL 2 X 3 S T 2 P U8 1 S 0 J0 I P 7 2R T S PR R, 7 S B KA 11
L Q H. Kk, M R AR E NG AT MR o2k il Q R IX . MM ELHPIAEE S
PR Q EIFHEAT BT IE MR, RS ERFATH. T RLHEPEERMIEIE, HEFAERS R
(b 5 R Q THEEL A 30, I B I AL SR MU AEAS R R 26 AF T Q ER T R AEAAL, BikES B —5
AL S SRR GG AE Q 1 R A BEA AT I o XA R MRAFIRSL - LA T AL 3 K PUAT AR SR IX S5
Jo S A A (AL B A AR BEBOR S4B RN A B8 S NIRRT — B, DU
T S5 7 5 J A v Jo A 325 ) LGS 8

DOI: 10.12677/me.2024.122013 122 i AR


https://doi.org/10.12677/me.2024.122013
http://creativecommons.org/licenses/by/4.0/

HHR %

2. REFZREFRBLHE Q EKE
2.1 FEEERBAMERFLEER-R

WA RO T B, ORI AR S R P & Bl AL i A BB R L A U B DL S 1
RINGRAR, P MIARESRFE; 7R N RO BBOEMIETT T, T H R I A BIRERR 2 (A ) B T2k
HLR ISV E S, BIECEN A o S I R B o [10]. S8 TECE) 225 18] O BAB AL RR I AR B2, LA

PRI 572 [ HEAT IR 20 A
1 1Y
o =2nf Jue |~ 1+[ j -1 Q
2 2nf ep

A p——HHE, Qm;
e —— T HWEL F/m;
,U——ﬁﬁﬁ'—arz’ﬁy H/m;
f —Hi%, MHz;
a — WA, dB/m.

0.006
0.005 -
0.004 -
0.003 -
0.002 -

0.001

FR %3/ (dB e m)

0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

IR E/MHz

Figure 1. The relationship between the attenuation coefficient « and the frequency
of electromagnetic waves
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Figure 2. Schematic diagram of the simulated observation system
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Figure 3. Radio wave field strength attenuation curves at different frequencies
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Figure 4. Radio wave numerical simulation data attenuation coefficient and Q/K value change curve
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Figure 5. Transmitted radio wave actual measurement experimental observation system
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Figure 6. Imaging diagram of radio wave attenuation coefficient at 0.965 MHz frequency in coal seam working face
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Figure 7. Relative Q-value imaging of coal seam working face (f = 0.965 M)
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