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Abstract

In the context of coal mine safety production, ensuring the safe excavation of coal roadways necessi-
tates the identification of geological anomalies such as collapse pillars and faults ahead of the excava-
tion face. Traditional Mine Seismic Prediction techniques often face challenges, including difficulties
in obtaining approval for explosives, low construction efficiency, and susceptibility to interference.
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To overcome these limitations, this study proposes an integrated seismic prediction method that
combines the techniques of reflected wave analysis and Multichannel Analysis of Surface Waves
(MASW). Specifically, this approach entails the concurrent utilization of the Multichannel Analysis of
Surface Waves (MASW) and the Shallow Seismic Reflection Wave (SSR) methods at the excavation face.
By harnessing the complementary strengths of these two techniques, the proposed method signifi-
cantly enhances the accuracy and efficiency of seismic advanced exploration in coal roadways. To val-
idate the effectiveness of this method, a field experiment was conducted in a coal roadway under ex-
cavation in the Huainan mining area. The results demonstrated that this method can effectively pre-
dict small geological structural anomalies, such as faults and folds, within a range of 50 meters
ahead of the excavation face. This paper provides a reliable and efficient method for advanced geo-
logical forecasting in coal roadways, thereby enhancing safety in coal mining.

Keywords

Coal Roadway, Seismic Reflection Waves, Multichannel Analysis of Surface Waves, Advanced
Geological Forecasting, Comprehensive Detection

Copyright © 2025 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. 5|15

H BRI AT R E R E, SBOREAN R 5ATHUL[L]. £ T8IER TR T,
5 TRE B PR B2 At ELRS HE I B WA O A AR LR T BEAFAE AN RIBAR RO AL B . BRI BT b
PRIXE[2] [3]o 0, bt o 1 i ) 5 K S 4 ok o R v PO T 0L > AR e o A BRI T Tl e %
I e S AR B TE A A AR S KOO B L, 2 A BRI R BRI T %, JF
RIS R HE t, A RAE BE  B R E R, SRTHBRERCR, FRRAL4] [5]. WKIEDH 24
TR, NOEE CHRELR, e HE” RIERN6]. AR IEBEE 0 2 et R TE AT
MHEAR, T EAREARTE R 7 AT AL AT AR S5 KM GoGEIE[ 7] PRIk, A T84 HE X Hh R i 0
BRI PRIE R JEAFAE B D) 75K -

SR, B IR AR 2R O BRI EOR[8] . PRI, A 3 A5 57 A0 (1 S B L
AIvh, ZTREAEE R YE, BRI I B R R i TR ER 9] BL— R TR, &
BE 20 RAMESL, IR RSB 2HRE) TEAEN 10 AN BLE, ™ E G LR . R 2 R T
SO REES. KR R ME) . PIOBOEIR IS HAE 30 08P LLE, HRGZXNER. LT AL
SCHPEEE LTI A . B0 TN AR I e I, 2 B P O T AR SE S, Bl it
VMV I ™ F M o AR GUHE AT XL R AL ™ A e, ) 28R TR I FRORS 2 [10] [11] % T 0k, A
SCHR T S SRR T e B PR ) £ 15 AR R T M B PR U705 . DU M TRIE S, %75V REA Rl il A
BTPt, (Mt HAgsm/ = R RE

2. REVEMERGEBRRMNT X
2.1 BRRSTERE
W TR IAR, RN TR AR T R R R R BT A RIS, R

DOI: 10.12677/me.2025.135115 1012 ol TAE


https://doi.org/10.12677/me.2025.135115
http://creativecommons.org/licenses/by/4.0/

BRAIRET

MR 2R S PR (A IR 2 71 () M RT3 B AP, WO L 05
IS S SCMHR 2% P [12] [13]. FoHRSOTBEIREE, PR R G (E AP ML BB PR 1), Lt RN
55 2T B

. I—ﬁfﬁﬁx—l :

.

|
I
I
I
h
I
I
I
I

R v

RHFE 4
o— KD oS

Figure 1. Shallow seismic reflection wave observation system
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Figure 2. Schematic diagram of transient surface wave exploration
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Figure 3. Principle of integrated exploration of coal roadway reflection waves and surface waves
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Figure 4. Tunnel seismic wave advance detection observation system
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Figure 5. Construction location and detection direction of seismic wave advance detection
5. MK BRI T it S SR 75 18]

il 4, FESEN 5 AKRABE IR KT b, A B EEY 1 KA 4 Hz EAEh U s, It 6 Mk
o SRR USRS B A R AT A B, 3 6 MR RIE. SRR 2

DOI: 10.12677/me.2025.135115 1015 ol TAE


https://doi.org/10.12677/me.2025.135115

BARE

WM RS, A BEAZ, BREUR. RBUERONERL 53] 6 MM AIEE. AR
SIS 6 SR FH 1 R B R A PR FIAE PR PSW-I BV BRIV A, A RS . —BUkr . btk
REST58, AT LRI SR R AR 2 7= Sl

SIRIE 5, ARSI B A B ACT WA AE PN EE T, 50 16 22 A0 ) AT i 3k o BATIHE 1) e 3l i
1 5 T PR B0 i 44 9 AR 1 A A 0 B T RN B i 2 O PE I . SRS HEAT BRI, R
DN A 2 T 77 50 K Vi Rl PN AR ML 5 S

3.3. ERBBWAEE 54

SEI SIS SR P AR PE R 45 R BB B, ASCUURMI SRR 25 RO BIREAT Ui R . Al AR I R it
SERY UGEATERIN, SEARRE 5 AT M o MU L SO S5 R DLB AT A iR R, 2t (MR t i)
DIEFHRIGE, 362 (v O IR) N T IR IR o TR B P45 SR LIGH FE ) A o, 40 (MR (il ) g e 2
{8, ML) VIERE. Kb, S M2 I EEvHTTr 180 2, fMAZHE 2y 2.0 m/ms; [ A
R F-KEHAT OGS T3, $RHL 25 RIR VS N R LR B . [R5 71, SRR T 5 (1 A B 45 2R
HARIR

50
45/
404
35 F
1 800
304 0.8
06 700
§ 254 0.4 25 600
20 L 8‘2 2 500
400
154 - 02 s
RS -O.4§ 300
51 ot _1’ 5 100
o ' Relative energy o Velocity(m/s)
0o 2 4 6 8 10 0 6 8 10
X/m X/m
(a)
50
454
40+
354 3 1
0.8 800
301 0.6 95 700
£, 0.4
> = 0.2 2 oo
201 0 500
0.2 15 400
151 - 0 4g
-— J— e 300
101 - 0.6
— 0.8 200
5 ) + -1 100
TS| Relative energy 0 )
o 0 3 4 5 Velocity(m/s)
0 1 2 3 4 5 X/m
X/m
(b
DOI: 10.12677/me.2025.135115 1016 L TR


https://doi.org/10.12677/me.2025.135115

BRAIRET

50
45
|
40
|
35
! 800
30 700
E 55
= 25 600
20 500
400
15
300
10
200
5 100
0 Velocity(m/s)
0
50 L L L L
45/ L
401
354 - 1

0.8 200
307 I 0.6
£ 25/ L 04 s
> 0.2 600
201 - 0 20 500
-0.2
159 0.4 \515 400
101 _0.6 xl 0 300
-0.8 200
54 -_| 5
Relative energy 100
0 T T T T T 00 1 5 3 4 5 Velocity(m/s)
X/m

(d

Figure 6. Results of comprehensive advance exploration test of coal roadway seismic data
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Figure 7. Seismic advance exploration results and excavation geological profile on the east side of the bottom extraction tunnel
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