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Abstract ; With the development of coal mine from automatic mining to intelligent mining, coal geological support sys-
tem is entering a new stage of accurate intelligent detection. In recent ten years, the technology of mine trough wave
seismic exploration has achieved remarkable results in the detection of hidden disaster causing bodies such as faults,
thin coal belts and collapse columns in the coal seam during the coal mining stage. However, there are still some prob-

lems in the application process of trough wave seismic detection technology :the application of explosive source is limit-
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ed,the construction has a certain impact on coal mine production activities, consistent static detection can not realize
the monitoring of coal and rock dynamic disasters. With the shearer as the seismic source ,the mining seismic detection
technology can realize the high-precision detection of static geological structure and the monitoring and early warning
of mining dynamic disasters in the coal mining face,and provide data support for the geological transparency and min-
ing intelligence of the coal mining face. This technology has gradually become the research hotspot of coal mine seismic
exploration. Taking the test of mining while seismic detection technology in 12701 intelligent working face of Yanjiao
coal mine in Guizhou Province as an example , the latest research progress of mining while seismic technology in acqui-
sition system equipment, acquisition scheme , acquisition software and processing software architecture design,data pro-
cessing method and processing flowchart are introduced, and the detection results are discussed and analyzed. These
results show that; (D) According to the interference records obtained, the shearer cutting vibration is suitable as the
source of the mining earthquake , which can obtain the virtual shot collection records with high signal-to-noise ratio;(2)
the designed seismic acquisition system,observation system,acquisition and processing software architecture and seis-
mic data processing flow are reasonable and feasible, which can meet the requirements of real-time, automatic and
large amount of data (3) along with the mining earthquake , it can detect the static structure and dynamic stress changes
in the working face,and provide data and technical support for the dynamic geological modeling of the future working
face and the monitoring and early warning of coal and rock dynamic disasters in the mining process.

Key words : seismic-while-mining ; seismic interference ;transparent working face ;intelligent mining;stress monitoring

ML JUAE K, A il otz b 5 BB R B AR A I R
A I BRI 2 b 2 AR
GRS AR AR B, R AR T
R A O R A A
AR IECTHE B 24 R E 0 X, (HR D 7=
PRI AAE R FH 3 2 AR SR A AE — 2B (] 8, AN 4E 25
VRN FH 32 B e 1 X A s sh o — R
M) | — S0P A R TG v S B A 3 o ik
MU Rl I R % o AL C A Ak b
NAE A 7= 1, BB R 8 Ak T RN R A B2 3
39 W S 5 T B TR R B R, R R R R
MH AR C IO 2 o L B s RIS B R AR
C BT RIS AT .

Ll CLAERBOUT'' | SCHUSTER''"™'™" F1I WAP-
ENAAR'Y 455 R i M2 T R E 9 2 1
MR Y B THUE T HOR, ek
SNSRI PRI AT A 5 oy i B oK b R U R B, 1S
FE58 1) HLRR Hids Ab BEE AR AT LGS 5 20 0 70 g
T A N R TG T P D e A5 LA 24
AR AT PR

A 20 {4 80 4F4t, BUCHANNAN 5500 H 1fs F|
FHR AT 1) 5 B i 194 752 S0 4 Ay 22 1R 10 A sl R 0
S DLk, [ A £ 2F O I R AT T 50 F
1 WESTMAN 2551 1 LUO %52 %of T4 18 1 5 AR
57 77 B HE0 s ERNEST 250 38 38 Hb — FLIBE 25 WL 69 77
2Ot T A 1 T 7 55 X A HE T s ANDREW ™ %6
W IR RIS o RS BT BN L P RS

{75 LSRR R U8 B4R IR 0 B 508 Wi , H X
— BB LE N T R VF 22 560 R 2 T e 1Y
HRBERE T DA P 22 R 5 B A RS W R T 2 A
AR, HAE T JLAR UG 1 — S0 R B A, PR I
e AR AERIL Ay 52 151 1 e A A T 46 0 52 A R Sy i SR
WA 5 2 JE Tt A ) X R M AR ) AR JRRAIE U
RRAESEEAT T 40T, 3E TR T B SR HO SR AR I B A 15
YRS, WP RIEHLLE il A 335 45 7 1 3 A2
A g B M 72 T 7 114 7 D 4% o 5 B R 2 ) A SR AL
B AR 15 5 18 ) P04 ORI 4 7 =X 1047 T B
RHBFRIRS , 50 25 3k (AU X b 28 B - R 7R
THAC T 5 HE 25 A2 VR R B30 37 D 5 R A0 AR A 5 B
SRS AT 3 b T vk R EERIF ST, AT DL 3
R R T A T B R R J2 M UG 12 , %07 T
AR AR IR T U, FE AR s BE (4 5 1 ) A2 AT
JRAG LS s 2 MR LR IR0 ) £ 38 o SR
WU B IR RE 2 1 0 R VR BRI, 0 2 3 B ot
Wesh gy R R R i B A PR 22 45 R 55 B, B4
0 3 S i O R TR Tk, L Y A O
W R 5 S BRI TP A — B ok 2
HH b T L 1) 1 72 200 23 3 25 500 1 135 1 A T 7
T, BB ST SR A T B 3 9 KGR HR 0, K L
FOANE, SITERASREEYSHTE X
o T T SR T i A A T e 5 0,5 e R
P T — Pl R R R R 14 A B AL IR
%71 AT DL T 8 it R b 52 50 Hh D AN S
JR R FEREAT G, AT I 46 0 5 i, I i3 b R 4



408 # %

3 % 2021 445 46 %

SR 5 3R A o R B AT A 1A K A B M
AEEPLME RS $R T[] I RE 00X 2 BRI A5 1 07 1%, 3%
T 28 SR H AR G E R TE A 2 FUM A 10 SR 1 [+)
R0 D BT P, SR I S ol N A i U AT AN S A
BRI P DL S B BRI I S, 1% 07 1 T AR R A
J ERR RS £ e b B A A DU Rt 2K
J% ( Microsoft Foundation Classes, MFC) {F b JT % #E
I8 W R T — BB b R B R A A, S B T BE R
R 2 4 R A SE R R AR 1 T BE, A B
FitesE ERVEMHE A T FITC N AESF 0 EOR
FHRI T M2 AT 45 Y Bl SR 3 7% B 3 A B A
AOHESE , I H] FZAE SR 0T & H Bl R i 52 52 i Ak 24 4
FFE(SWM) i85 50 8 3 500 e L 4k 4 2
SRR T — 1K, 1l 2 B R 52 5008 52 i) 34 28 J
KRB R RT K

PG TR 7 B R R I AR T B N A —
BRI AT FRA 7 A BT 12701 & B AL 25k T
A T 1) S B o SR

1 ITX#R

B T N A B TR B S SRR
S AR — 2R B A B ) %0 X8 T8 Bl

W e = Re ) 45 T va i D RIEZ L 8 12,
PEIZFIIEHE 1.3 m, f5iff 8° ~ 10°, K FHZE S HLMAL
KM 2

R AR RO IZA H— R X 12701 TAETE , A
BT IR Z G X8, 2 A 15 m, 35 56 Wi ok
FHHETE Vi T, 286 P90 S 47, 3 i A R T RO (9 X )
4.5mx2.6 m, A XM RS (FEXE) 4.2 mx
2.6 m, TARIHEGE B 650 m, HEHSEE 200 m, 7] R
Pt 24.3 5 to Z ARSI TR BEAL A/l BN
R b A A AR T BOR T SR R R H AR, 2
5 2018—12-19 JIii A1) i & e AL 25 R TAF HF A

U6 22 i, M) AR = B PR B AR X 32 A T i
P AL T PRI o /R I i Wed 0 2R B0 A5 45 R 4 &
1R MRS RAHE T A RE AR B X (L
DX I0) R BT 52 21 b A 3t S5 S DR R S L 1R
X X)) , BEARE 3 aT LR # 200, i X T
VR THT NIRRT A T 58, (HANHEBR N2 B R o
SR PR3 B8 ) A T PRS2 D6 HE A T B, 45 21 Y
WZIE RN 2 s, TAE T N2 8 B
L4 m, JERREA O A A SO OIIR B, b e
AR 2 B 2 0. 6 m, 5 48 5 IR A 24
J90.8 m, A7 FIFUIHRB T o R Z5 R 5 A i p
BIEHEY S

Bl 1 12701 AR TS R pE ol R BURR
Fig. 1 In-seam wave attenuation coefficient imaging in

working face 12701

K2 12701 AR RIS AR AR 2 )58 B SRR 4
Fig. 2 Contour map of coal seam thickness detected by

channel wave in working face 12701

2 RERGIMW R

2.1 RERZGHEN

Bt R b 72 T e R U R W SRR i e oA
BRI TR WL ol b 52 B b R A R TR M SR K
FUTIN S, BREECR MR AN, HoAth W R AR 5 g
ARG REDILR S, XEHA REH, UhE
AW 22 48 25 WA T W0 A 8 ) S v N
K ESG R4 HE 1SS R4k 2% SOS R4t IR AF
Y IMS 240 S [E 1 ASC R4, F A LB K
S0 BMS R 40, R T8 1 7 22 AF 5T B 1 KJ959
ARG IR LA\ 1) K522 S5 R 55,

B R A K R R T A I IE & 1 KJ959 it
R R G TRE R ARG ERHT 2 450
RYE, RGN 3 FioR o Hulh) 2 50 32 25 h Mo i 58
HHL B R AN S5 AR B 55 2 (R A R ) N
WEL AR AL AR, FZ A T N ORE R G4l 4 R 4R
FEAf AEHAN R AE I RGAFE S i 2 1
B A A e TROECHE ) -t R P R FRL B R 4R
S, A W 43 vt e Ao D6 4 5 T = AL ] TEEE1588
PIUSCHEA T IS 18] [R] 25, KR B i Eid s 220647 AR ) &
16 F) T
2.2 MMRGEIT

iR b 7 W 2R G T O 4 12 8 LI 2R 4 A
WE 4 PR 200 2 56 % LA A 1 7 2058 o
SR MRE A T %) A8 4 BT (2 0 T R SRR ) 2 A
)RR E SN B LE X, A B Tt
% T T SR T IS %L 2R S 7 B
AIEPNIERIFE Y 15 m, 401 24 DN EIE . EA51E



PR - RAME A T R M AR D BRI 5 2 409

R e i
KA 54

SEHL I =
! | AL 5]

QLSS LL ééééééé

HAAR

B R

B A A 5 I ) ) 20 2%

ik P 2 B

3 BRI R GE Ik R 5
Fig. 3 System structure of seismic-while-mining detection

technology

FEFFUINR 110 71 266 m LbTXT 28 fL, I AEfL 2B 2
GG B B LA LE 12 R,
[FEE R 15 mo ST1Eese 72 AR ds . Bl VIR Y
HESE, DIIRBEE fAS P b 2 ik bR . % 083 Y 4
e PR B SR 1 R 0 I 8 0k i o B R 5 AR, D A O B

— RIS TGS FL A I A R R G P, e
5 Tl B4 B A ), PR AN AE B e i e o

[
3 HIERELERY

3.1 HIERERH
ol bt 752 5 A S SR FH I WL 2R 4 3 ) B L
B, T TE R A T LB A T SR A . T B
Kb 5= WL 2R g8 LA 22 4k 07 XA i, IR £,
Jir i SR AR b B AR N 2, Bl R E R (Y
83 Gh/d""™) o DRI B4 SR 4R 1 o B2 % IR IR
F R AF SR )
127 Ve PUBEAG

’ @@%ﬁﬁ

4@%%§T*L&&m
WS @ @ ¢ v
Sheke

i i

ll*/n||4>,x:r ?? T/J'tlﬁ*ﬂ

H—’r:lnll/T}'lll; ﬁ> <P ;:1. : 3 e

Vi1 g

Kl 4 BERM LN AR S

Fig. 4  Geometry of seismic-while-mining detection technology
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Fig. 8 Dynamic CT imaging result using seismic-while-mining detection technology
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