www.chinacaj.net

55 47 555 2 ) I K 2 Eile Vol.47 No.2
20224F 2 A JOURNAL OF CHINA COAL SOCIETY Feb. 2022

M ES IR B MERMWE TIENA

RGN HRED ERE 2 FRE

(LR WA R ES 2 5 EF RS, B 400044 ; 2. FPEKY: WIR G240 HIK 400044 3. BRBLEDIGT MR RERIT
K5 upis R AR ST B, LR 100013)

B E.oPRERNRER Y TATmERRERIEAZE T AR IRAT T B bk 356, 7T VAR 2%
&R EZw, FEABREFR FEERERIRS A & o0 6 £ eS0T 2 A & 3R T
FRE A, A B CWIRS " P R EFRETRERM S oW IRF 5 B, 5 & 5% oA
B IR EHEGF R BRI, EHEIRHGERT, :;:‘;ﬁlvfﬁfr#%%’az%\#%@ 1 )
TAE & 5B RO R A R AR ) SUE CT-RUE S48 X A2, xF TAE @ o & 3b R 6 1o 4 2R i
TSR EE E RN ERERHOER T, AREXRFH T TN AMANL HE—/NE
SR B AR JEIRAYZ M A S AR B w3 A 69 IR B 52 5] B A MSNet, A | TAE @ 1 1%
EFHAEABERBAN EETFH SN ARIUARE FH L AR 2E 54 ,/lil?’nzfﬁ b i
A5 et K3k, F A T Unity3D SAF PR T AR R 690 I R Z 4l R FRE-F &, Rl HTHi e T
KT BRI gk FHEREFREER, FAT A+ %i&&ﬂ%#@hﬂa B3 5K R
IR Fo S 1o R IR S TR 7, F &I 5 A &, BA b & 5 b oG 5 BT 45 T
5 0.88, FeIL3 L FAR , TAE @ R F A A ARTRON 69 F ¥4 Bk 3] 0.977, aa‘nﬂ%ﬁ:mlj #
P ELF) 0.523, A THEFH T TN LE R0+ F XRS5 et R # e ILY E R LA —
B, 2RET RIFM IAREAS,

KR b R IR A AR TR U TR IR )

FESZES . TD324 XEkEREG A M EHS:0253-9993(2022)02-0791-16

“Dual-driven” intelligent pre-warning framework of the coal burst
disaster in coal mine and its engineering application

CHEN Jie"?> ,DU Junsheng"* ,PU Yuanyuan'?,JJANG Deyi', QI Qingxin’
(1.State Key Laboratory of Coal Mine Disaster Dynamics and Conirol, Chongqing University, Chongqing 400044, China; 2.School of Resources and Safety
Engineering , Chongqing University, Chongging 400044, China; 3.Deep Mining and Rockburst Research Institute ,China Academy of Coal Science , Beijing
100013, China)
Abstract: The prediction and pre-warning of the coal burst are helpful to mastering the degree of disaster risks
and taking some prevention measures in advance, which is important for reducing the disaster consequences. The re-

al-time quantitative predictions for the coal burst hazard level, hazardous zone and occurring time are key issues
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for the coal burst prediction. This study proposes a “ dual-driven” intelligent pre-warning framework which in-
tegrates the physics-driven and data-driven models, predicting the disaster hazard level, hazardous zone and
occurring time. Under the framework of physics-driven, this study introduces the Bayes probability model performing
a dynamic-static, synergistic, real-time evaluation for the coal burst hazard level using field parameters including mi-
cro-seismic data, real-time stress data and seismic CT-micro-seismic detection data. Under the framework of
the data-driven, based on the quantitative predictions of micro-seismic events, this study builds a deep learning mod-
el MSNet which combines a vanilla convolutional module, recurrent neural network modules and autoregressive mod-
ule. The MSNet takes historical micro-seismic data as model input and quantitatively predicts the time, zone and ener-
gy for imminent micro-seismic events whereby determining the potential time and location for the coal burst. This study
also develops an intelligent pre-warning platform which embeds the *dual-driven” model for the coal burst for
a deep coal mine using Unity3D software. This study proposes a novel intelligent coal burst technology based on the in-
tegration of physics-driven and data-driven. The developed pre-warning platform can predict and display the coal
burst hazard level, hazardous zone and potential time in a real time. The application of the platforms demonstrates the
success in a long-wall workface with the predicting accuracy of hazard level reaching 0.88. The predicting accuracies
for micro-seismic event coordinates and time are 0.977 and 0.523, respectively. The predictions for the potential coal
burst zone and time based on the micro-seismic event predications are consistent with the field log, which indicates the
feasibility of “dual-driven” model in the project field.

Key words: rock burst; dual-driven; intelligent pre-warning; quantitative predictions of micro-seismic events; deep
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Fig.1 “Dual-driven” intelligent pre-warning framework for

the coal burst
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Fig.2 Framework of the comprehensive pre-warning platform for the coal burst
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