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Intelligent prediction method for roof gas drainage roadway layout

GUO Shibin', HU Guozhong'?, ZHU Jiaxin', XU Jialin'?, QIN Wei’, YANG Nan’

(1.School of Mines, China University of Mining and Technology, Xuzhou 221116, China; 2. State Key Laboratory for Fine Exploration and Intelligent Devel-
opment of Coal Resources, China University of Mining & Technology, Xuzhou 221008, China)

Abstract: The roof gas drainage roadway, with its advantages of large flow and continuous extraction, is widely used in the gas control of
high gas or outburst mine working faces. How to determine the reasonable arrangement position of the roof roadway to efficiently extract
the pressure-relief gas in the goaf is key to ensuring the effect of gas control on the working face. Therefore, through a deep analysis of the
arrangement principles of the roof gas drainage roadway and the main controlling factors of its arrangement position, an intelligent predic-
tion method for the arrangement position of the roof gas drainage roadway based on the GA-BP neural network model is proposed. The
prediction indicators of the GA-BP neural network model were determined using the grey correlation analysis method, and an intelligent
prediction system for the arrangement position of the roof gas drainage roadway was designed and developed. The research results show:
(D The mining thickness, burial depth, overlying rock structure, coal seam dip angle, and dip length of the working face are the main con-
trolling factors for the arrangement position of the roof gas drainage roadway, and their weight values are ranked as: mining thickness >
burial depth > overlying rock structure > coal seam dip angle > dip length; @ With the increase of genetic generations, the fitness of the
GA-BP neural network continuously decreases, and when the genetic generation is 60, its fitness change is basically stable, indicating that
the initial weight and bias of the GA-BP neural network are good; 3 Under the premise of the current training sample data set, the relat-

ive error of the prediction result of the arrangement position of the roof gas drainage roadway based on the GA—BP neural network model
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and the actual working condition value is only 0.43% ~ 11.27%, which is within an acceptable range. This research can provide a certain

reference for the precise design of the arrangement of the roof gas drainage roadway.

Key words: gas drainage; roof gas drainage roadway; precision arrangement; genetic algorithm; intelligent prediction

0 35

it 5 R v S o R R v, KR
LI NTRHRIF R, 1 U2 PO & B K, W 2 15
Je TAE T BLHRBRR, M i 29560 22 4 =t sk
IR Bl % 502 B ) 2600 e 394 28 50007, ) 3 TOUAR B
W kAR (RIAR “TOUMRCES” ) il R ) R O R A T
Ve FLAT R BR A o iz — . T IR ORI
TR SR B 2 B, T HAE 1L P X
SR, A PHA 0 TOUN 5 A 7 i o o T A B 3T
TR R A e . R UL, T T0OMCE R A By Tk
WFFE, X BIG A BT 9 3% 5 R 2 B v R
HEEZ L,

H A, TR A A B 07 B 3 EAR Y R oh 7 7 2 b
R WA RIS AR Y, W H T oA B 25
285 N SIS TR, (H RO IR B R R L
B . AR R . ARk, BT GA-BP 4 W45 1)
[l = Tk PRLELA 2 B R 2Rk 4 IRRAS L Al
S o R BEE B4R A, R 45U %) B8R T 75 5]
Tz R, 3Ooh 4 —F R GA-BP #1284
L RTR SR S I TS S AT 7 R R TN )8 i A
BT ArRE.

PRI I, 38 o TR A3 B T s 1 A ) B H g
Wi PR 2, 1L 1L P e DX T o 114 S B A S A E N
BAEREAS, DEE SR 3h 1 B35 GA-BP #2245 45
RIPEAT RS0, JE i T —Fh 3£ T GA-BP #Z: 4%
AR ) T A 5 A A R R T v, IR &
TR N B BE TN R G, T Sk TOUR S A o A A
5%,

1 TR LA R &R E RN R E =

1.1 TR EHrihRERN B ER N

TERZ IR R b, B2 R a5 FE S 20
Wr. #2837 A KR, R T s R Rk
R AN T AR S, L, EIRE A RIS
(AR B & B RHE SR A o THOHR A A1 7 1 A DG HHE

EEXT LR, s 4RI T RS A R
IIEZRABRAAR” FHE, IR FLN FH T T0O s A1 1 1Y
BaE . 2N, il O g sy TR Sh R B I
A AR, ARy e R TR T AR
TEE RSN 2B W I B R AL S “O” TR JE Ay

204

i

P JTARR, BH IR SR TR SR
T RIE R =" SIS LR SA “07 JE el B
W, JEAL T AT OCHE R 3l i TR S A B A BT
Jrko LaRBRSE R i e TR A3 A B f It 1
FEAR S
MR S B A U RIS 88 “ =" Blg, kA
DX _E A e = L o0 O S SRS | AR A R A
ATy, o R B RS R R L R
JE v LB 22, R R J2 R PUT ) S A 2 )
FzRimiE !, R 2 “O” JE BB 5, B T
VETT A ANBrAEE, 52 2B, SRe=s X B o
ST Wl K A S, SR s X A )= R
BEPREE, VA, 7R 2 X U A AAAE I 1 s
P T 2= AR 1) 308 ) B VR A X, PR R B A
“O7 JEFE, “O” LR AR IX A s U A, ek
Gy U A F mEaEt

/ WAEEX  JFRaR \

"0 JERARIX

i : il
i 3 i
If] AN
2 CIE

OWSA IS
\ X J

1 xR “o” pE
Fig.1 Sketch of the “O-shape™ circle!'"?

F T L, A BT )b, SR 7 Lk AR A e
I PRIEERACE, BN BN A E HE
SO IS i1 i e S i P oV G o (1 A 3
W32 T AR XU, FUTIARR 0 s, TAR S o &
Pl RS, FLIZG B RS IX R R A 0T e 52 X, I A1 BT
“O” BB ) TR A B EN AN 2 B
1.2 TR EHrmRERENINEER
FR A 1 A8 %) T 45 A7 0, HC A oy e R L
FH SR Bl 7 5 1 S B R “O” T R A3 R T R o
KA I B s e iU, R A SRR
5N “O” TE Bl 3 BBl 22 2] 2 Fh LR 2 i, 46 TAE
AT ()R JEE BT ) B . B A L HUR L )2 A
ek o B2 AE, H 5 1 Rsgm N 3R Z (B AR 7E A JE Lk
KZ, BRI 1,




SPHOERAT : TVUbR PUSTHIRAS A B R RE Ty v

i
£1R g
IR
EESiI= v m Y &
= g i&
R
T =
9= « ! £
T . =
= - G

_7!;"--_

LR |

[ L
[ o os ueErR P or X SL

R

T (oA e SE X (oA | s

B2 TiREAEREN

Fig.2 Principles of arranging roof gas drainage roadway
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Table 1 Factors influencing spatial morphology of mining-induced fractures
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Table 3 Roof gas drainage roadway location training set
e T Fim RUHSGH BOKIEm B) m B im0
1 T 7603127% 6.10 0.55 180 8.5 480 5.6 35 40 R E22 m*/min
2 AR 13108 4.88 0.33 219 10 510 36 30 20 RV 29%
3 BT 1307192 4.50 0.21 220 3 568 42 47 34 HlRAR30 m*/min
4 k260159 6.00 0.56 225 5 550 4.8 22 21 R AES m¥/min
5 FREH15106°" 5.40 0.32 286.2 4 480 6.4 30 40 R 429 m*/min
6 B H1152017 5.20 0.32 180 10 406 3.0 46 54 HR2£92%
7 AR 13030 510 040 280 5 482 52 45 35 FRIKE 18%
8 FHIR =K 8206 6.80 0.55 2522 5 547 34 60 50 IR %87%
9 PR ="K 810857 6.35 0.33 190.3 7 580 3.0 70 50 1SR4 59 m/min
10 PR =5"K81108Y 6.42 0.48 190.3 5 527 3.5 80 63 AR AE49 m¥/min
11 PR —7$81015 6.02 0.28 240 3 4345 4.2 67 51 HRF66%
12 A 1510140 702 018 152 9 470 25 54 60 RAT0%
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15 FF98011 5.58 0.32 180 8 440 3.6 43 40 TR 45%
16 F AT 7607 6.06 0.52 227 5 450 3.6 35 41 R H55%
17 H2EIA 5 151181 4.60 0.26 240 9 390 32 52 45 HRIRIE21%
18 B 158320614 640 0.6l 191.5 8 520 2.9 57 45 RE90%
19 TR 26031 585 046 240 5 538 48 20 15 AR AES m*/min
20 DAI830SE T LAY 420 071 228 3 468 6.0 40 25 AiliRdE16 mmin
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Table 4 Influence weight of indicators
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BEEER 0.624 0.624 0.170 0.159 0.329 3
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R 0.651 0.668 0.177 0.170 0.347 2
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Table 5 Parameter setting of GA—BP neural network 1.0+
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Fig.5 GA-BP neural network fitness curve
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