%5 39 #4510 1 el + VAl e Vol.39 No. 10
2018 £ 10 H Rock and Soil Mechanics Oct. 2018

DOI: 10.16285/j.rsm.2017.0187

ETHREESHNERNSRIPSHNTGZ

;‘U]gi;‘é’% 1'2’ 9*‘7‘%3 1'27 /‘%EE:g) f“’_HE‘\#gPiﬁl, lﬂj\ggla g{‘ ;\%. 17 ?f‘?’&%l

(L JRY: AR TR, |78 F97° 530004; 2. | PR LRER RS E HES9IREE, |7 #T 530004;
3. ALK REEEN LT A REE WE SR E, T A 110819)

B OE: AHAEMENA AR, ER T MRS R, HohE B R b (75 515 S AT . R
IREIE RE RETLG . FERF 5T R 25 0] 8 IR 75 S R A A Ta e s B PR BB AR I R 75 515 5 IR IE SR EL
BR, TEMIRA B2 GG T B NREA . RGNS SRR ) s B AL 2 S Tk, B IR R SR R I SR T )
B PR AL, b SRI s P A R AR AR I S R R o JET, BN A G T v ) B T R A TN T AN Bl
IR R BRI R, RGBT Zh A R AR, DL R R AN A M FE ., . ailmEEs
R AR A E A S BT E S, e —Fh 2 Bt AR A RS TN 7. = NS BT g SR, =05
VERTATHY, RASKREANLIE T 7 & B IR TN 77 v B4 58 156 R it o

X OB W HANY BB 2BREN: FEES

hESEKT: TU432 CERIRAIRG: A X E4HS: 1000—7598 (2018) 10—3573—09

Dynamic prediction method of laboratory rockburst using sound signals
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Abstract: By using the self-developed true-triaxial rockburst testing machine, the rockburst processes were reproduced in laboratory
and the sound signals of rockburst process were monitored. The combination index of Meyer cepstral coefficient, spectral centroid
and short-time average zero-crossing rate, which can quantitatively describe the sound characteristics, was used as the feature
extraction information of typical destructive phenomenon of rockburst process. Then, Gaussian process, a machine learning method
for solving small sample, nonlinear classification problems, was used to construct an intelligent identification model. Thus, the
intelligent identification of typical failure phenomena in a rockburst process was realized. In addition, in order to overcome the
shortage of traditional rock burst prediction methods, which emphasize on trend prediction but can not distinguish the development
stage of rock burst process, a multilevel, progressive and dynamic prediction method of laboratory rockburst was developed based on
the strategy of intelligent recognition + trend prediction. The variation laws of acoustic characteristic indexes such as quiet period,
harmonic mean value and chromatographic vector mean value before rockburst were taken as the precursor information of rock burst.
The prediction results of different laboratory rockbursts indicate that the method is feasible and lays the testing foundation of the
sound-based method for in situ rockburst prediction in the further.
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Fig.1 Rockburst testing system
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Fig.2 Sound waveform of the typical
rockburst process
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Fig.3 MFCC of sound signal of typical
rockburst failure phenomena

32 RO

%L (spectral centroid, SC) fi 74 %15 S 4%
B E L, RS ARENEEYES R
— 81, ERESIIA FE E IR, AR I
WAERT, BRI AR 2 SN 2,
BB R . Gajic ZELHE H —Fh i T3 5O H
B HTE B RS IO, FPR N 5 e 75 3 5
WS B RRESR A, BUS ARG . O
AR 3RIT-181

[\ fE(f)df

sc=_ — " D
[ E(f)df

X FAESHE, E () NELENIEE SN (4
LA S5 0 R R e &

WORLHRAST A AR B R AR I R 75 S5
FRE R OB B 4 CHMETXTEE, KBS S
55 BT 50 MDD, ek, UK 3 IR 3 o0 3
YKAE 0.35~0.43 Ju ;AR RIS i O 3 2%
7£ 0.25~0.34 ulH . b nr s, Pk ARl %
(R OB A A IR B X



3576 = +

J oz 2018 4F

05 r

0.4 r 0%40000%0 049, 0000 % H o
* 00000 (00 __ 00 90000,
* %90 Nl ¢

. 03 s n e "Bn
- = = S
B ot ol
Ho 2" "
= 02 o SRS
01 F u ERET R
0.0 . . . . )
0 10 20 30 40 50

i

B4 ARREBAIREEES KSR L
Fig.4 Spectral centroid of sound signal of typical
rockburst failure phenomena
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Fig.5 Short-term average zero-crossing rate of sound
signal of typical rockburst failure phenomena
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Fig.6 Combined feature of sound signals of typical
rockburst failure phenomena
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Table 1 Rockburst predictive results using GPC model
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Fig.8 Chromatographic vector mean values of sound
signals of the typical rockburst
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