SRR

#rxgaiam COAL SCIENCE AND TECHNOLOGY

W EATA X 7R R S SRR R i R R BT 5T
fRA EE Ak Bk

SIRA:
SUEORT, BE, FE, S WURBUR X R SHE SRR IR . R B EOR, 2025, 53(5): 23-38.

JIA Baoxin, LI Bao, ZHOU Linli. Experimental study on influence of fault dip angle on acoustic emission sinal propagation[]J]. Coal
Science and Technology, 2025, 53(5): 23-38.

TELR B2 View online: https://doi.org/10.12438/cst.2024-0245

AT ARG HAh SCEE

Articles you may be interested in

PRSI T i MR R A A vy P i S5

Research progress of acoustic emission signal and its application prospect in coal temperature sensing field

JERBL2FR AR 2022, 50(11): 84-92  hitp://www.mtkxjs.com.cn/article/id/160a528d—e01c—4a35-h577-b362b67chf7h

BT AR PP AR5 A ™ A LIS

Change pattern of acoustic emission signal and generation mechanism during coal heating and combustion process

HERFLERIAR. 2023, 51(S2): 84-91  https://doi.org/10.13199/j.cnki.cst.2022-1851
ANTF] e A AR EEL PG B R R SR e R T AL ML AR F 5

Study on acoustic emission characteristics and energy evolution of Brazilian splitting tests of coal samples with different height—
diameter ratio

PERRBLFH AR, 2024, 52(10): 6377 hitps://doi.org/10.12438/cst.2023-1288

et PEREAS [ AT R P R S o I A AR

Fractal characteristics of acoustic emission in different damage degrees of impact coal

JREIRBLEFIAR. 2021, 49(9): 38-46  http://www.mtkxjs.com.cn/article/id/b137ebb9-3dda-4059-h421-eel1fc0746dh3

B BRI T AL A A TR S R A
Mechanical properties and acoustic emission evolution of coal-rock combination under unidirectional unloading condition

PERBLFH A, 2023, 51(11): 71-83  https://doi.org/10.13199/j.cnki.cst.2022-2040
UNGINIE 30 Syl 2 i Ko AR X A E I R R 1R T

Study on coal and rock acoustic emission and infrared radiation characteristics under different loading rates

JERBIEFFIAR. 2021, 49(7): 79-84  http://www.mtkxjs.com.cn/article/id/ea7aa91e~h245-4bh9-b864—9d98h13f723

KEMIFE AT, RAFHEZBHRER


http://www.mtkxjs.com.cn/
https://doi.org/10.12438/cst.2024-0245
http://www.mtkxjs.com.cn/article/id/160a528d-e01c-4a35-b577-b362b67cbf7b
http://www.mtkxjs.com.cn/article/id/160a528d-e01c-4a35-b577-b362b67cbf7b
https://doi.org/10.13199/j.cnki.cst.2022-1851
https://doi.org/10.13199/j.cnki.cst.2022-1851
https://doi.org/10.12438/cst.2023-1288
https://doi.org/10.12438/cst.2023-1288
http://www.mtkxjs.com.cn/article/id/b137ebb9-3dda-4059-b421-ee1fc0746db3
http://www.mtkxjs.com.cn/article/id/b137ebb9-3dda-4059-b421-ee1fc0746db3
https://doi.org/10.13199/j.cnki.cst.2022-2040
https://doi.org/10.13199/j.cnki.cst.2022-2040
http://www.mtkxjs.com.cn/article/id/ea7aa91e-b245-4bb9-b864-e9d98b13f723
http://www.mtkxjs.com.cn/article/id/ea7aa91e-b245-4bb9-b864-e9d98b13f723

E3EESH CA =3 N Vol. 53 No. 5

20254F 5 H Coal Science and Technology May 2025

PR A S, B, G5 WZR B R R SHE AR A B IR WEE (0] R B EHOR, 2025, 53(5):
23-38.

JIA Baoxin, LI Bao, ZHOU Linli, et al. Experimental study on influence of fault dip angle on acoustic emission sin-
al propagation[J]. Coal Science and Technology, 2025, 53(5): 23-38.

ﬁ?ﬂﬁ%[ﬂ@

B R IR X 7 4 5 S B I R I 5

RERLE SRR
5, 1T

LT TR AR LR TR BB 1230005 2. 3 T W IR K FEBFRE s 5000 %, 10T B8 123000)

W E.RAENEREENEEGSFRESEREG, RABKRFIEHGELENR, FRAHEST 2N
B B @A AL R AR AKRE, BRI BT F R T HERNERL LB N FHE
ERAMZ — AT R IR AW RN AR AN T @y RRATHF, JFEEE AAM
BEAER IR ISR AE 45°, 60°, 75°VAR FAb KA By ZaX A, 4648 B ke DS5-16B 415 8 B &
SHE 5 ST AT BT B 6 B R SR 5 3 AT Bl Fedt sk, SRR 3E ZoA-F Matlab 24 HAL T o
X, FIRTRERf et B, BE B EN B A SR EARESHENG Y, ZREAN. &
59;%%4?“664%%:‘%)@&%&%&%% 038 KRB ¥G I, ARk B L5 W BAR A ZOEAE K, B EAR A AR K
5 1 ik AR B 5 F AW B AER E AR R, B BT A AR K iR S e AR R R
@é\&%a‘éﬁ}ziiw& BN IR @Atk e, 2 AN B E TR R W EAE
1ZF 0 R KRR, EMEEIK, MERX A GKAT @530, BEMARK, mRR@E, ZME.
ﬁﬁ%ﬁrﬂﬁ;k | NERE@E S O mi ), 5LER@ES A EARARE, 2 AN BT
FHFRRK, AT HRREME., £, AEREARREEGR A, BENEELTHF
ﬁ%4a?éﬁﬁﬁﬂfﬂbzﬁi5kﬁdé& 7 f A SR B E B R T A ST IR TRk AR 6Y
H TR IRIE
KGRI BT B A R AR S B R '

R E 4SS TD313 XERARARAD: A X EHS:0253-2336(2025)05-0023-16
Experimental study on influence of fault dip angle on acoustic
emission sinal propagation
JIA Baoxin'?, LI Bao', ZHOU Linli', CHEN Hao'

(1.School of Civil Engineering, Liaoning Technical University, Fuxin 123000, China; 2. Liaoning Key Laboratory of Mine Subsidence
Disaster Prevention and Control, Fuxin 123000, China)
Abstract: Natural rock mass is not a uniform continuum due to discontinuous interfaces such as faults and bedding planes between rock
layers, and the propagation law of acoustic emission signals will inevitably change when they pass through faults and bedding planes.
Therefore, studying the propagation law of acoustic emission signals in faults has become one of the key topics in rock mechanics. Based
on the Huygens principle, the wave front equation under the condition of heterogeneous media containing faults was derived, and 45°, 60°,
75° and other types of fault specimens were made through laboratory similar simulation model tests. The acoustic emission signals across
faults were monitored and recorded by combining ultrasonic tachymeter and DS5-16B full-information acoustic emission signal analyzer.
Nonlinear fitting and numerical calculation of Matlab software are used to study the influence of faults and the number of bedding planes
of different inclination angles on the propagation speed and signal characteristics of acoustic emission signals. The results show that the

propagation speed of acoustic emission signals increases gradually with the increase of fault dip angle, and the propagation speed is posit-
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ively correlated with fault dip angle. The larger the fault dip angle is, the faster the signal propagation speed will be, and the propagation

speed will attenuate after the signal passes through the fault, and the larger the fault dip angle is, the smaller the proportion of velocity at-

tenuation will be. The propagation velocity is attenuated by the bedding plane, and the single bedding plane has little influence on the velo-

city, while the two bedding planes have great influence on the velocity. The fault will make the maximum value of the signal decrease, the

main frequency decrease, and the frequency interval move to the low frequency direction. The larger the fault inclination, the larger the

maximum value, the main frequency and the frequency interval. One layer has little influence on the signal, which is basically the same as

the time-frequency characteristics of the signal without stratification, while the two layers have a greater influence on the signal, which will

greatly reduce the maximum value, main frequency and frequency interval of the signal. The existence of fault will cause the instantan-

eous energy of acoustic emission signal to decrease greatly, and the smaller the inclination angle, the more serious the attenuation is. The

research results can provide theoretical basis for the establishment of wave velocity model under the ray theory.

Key words: fault dip angle; acoustic emission signal; bedding plane; speed of propagation; energy
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Fig.1 Mine geological profile map
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Table 1 Material ratio and mechanical parameters of the specimen

BN RERE B - bl PURSRIES g R
m(fGYehb) m(AH) m(fJK) m(7K) 10" MPa 10"~ MPa (gcm”)
%1, 241 —J2 P 34.526 5.754 5.754 5.115 25.20 2.80 1.5
s 4% YRbE 24.744 4.124 4.124 3.666 25.20 2.80 15
T W2 27.493 3.849 1.650 3.666 3.17 0.42 1.5
341 T 2 27.493 3.849 1.650 3.666 3.17 0.42 1.5
T s 26.394 1.979 4.619 3.666 6.89 0.97 15
a1 TZ e 20.925 3.488 3.488 3.100 25.20 2.80 15
T2 T2 23.250 3.255 1.395 3.100 3.17 0.42 1.5
St T2 2 23.250 3.255 1.395 3.100 3.17 0.42 15
Tz by 22.320 1.674 3.906 3.100 6.89 0.97 1.5
L2 YibE 12.555 2.093 2.093 1.860 25.20 2.80 1.5
$i54H L= 12 20.925 2.930 1.256 2.790 3.17 0.42 1.5
i e 13.392 1.004 2.344 1.860 6.89 0.97 1.5
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Table 2 Sensor and source coordinates

(A aes Ak

NLRRIE (300, 150, 150)
Tl (0, 150, 150)
T2 (0, 150, 250)
T3 (0, 150, 100)
T4 (0, 150, 270)
TS (0, 150, 180)
T6 (0, 150, 60)
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Fig.6  Ultrasonic speed measurement test
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Table 3 Propagation speed table

R A A —/(km - s7") THEE/(km - s ) PEE=/(km - s7") AR/ (km - s
H1 (EWZ) I8 1.538 1.546 1.562 1.549
5220 (45°W7)2% ) RSS! 1.232 1.304 1313 1.283
45220 (60°W7)2) RSS! 1.373 1.327 1.336 1.345
K240 (75°W7)2) I8 1.425 1.418 1.442 1.428

341 RSS! 1370 1.321 1313 1.335

%3402 pp=g! 1.304 1.190 1.237 1.244

A1 1319 1.266 1.351 1.312

441 52 1.240 1.255 1.232 1.242

53 1.174 1.176 1.195 1.182
A1 1.215 1.056 1313 1.195
4202 2 1.053 1.058 1.058 1.056
53 0.839 0.829 0.748 0.805
AL 1.253 1.250 1.285 1.263
52 1.147 1.156 1313 1.205
5t W53 1.156 1.188 1.147 1.164
54 1.015 1.079 0.939 1.011
55 0.797 0.805 0.734 0.779
YDA RSS! 1.538 1.546 1.562 1.549
Pes N8 1.285 1.373 1.386 1.348
e RSS! 0.995 1.045 1.026 1.022
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e R E S S an & 8 B o Fig.8 Schematic diagram of fault wave surface
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Fig.9 Relationship between incident angle and

propagation distance
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Fig.12 Signal characteristic diagram of each sensor
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Table 8 Signal characteristics of fault sensors with

different dip angles
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Fig.13 Fault peak energy map
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