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Prediction and Optimization of Coal Seam Gas Pressure
Based on Grey Theory in No.6 Mining Area of Linhuan Coal Mine
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Abstract: In this paper, the measured original gas pressures of the 7 coal, 9 (8) coal and 10 coal in the
inclined direction of the prepared roadway in the sixth mining area of Linhuan Coal Mine of Huaibei Mining
Group are taken as the original data sequence of the grey prediction model, and gray GM (1,1) model,
Metabolism GM(1,1) model, GM (1,1) residual model and “gray —Markov” combined model are used to
predict. Through the precision grade calculation, the results show that the prediction accuracy of the GM(1,1)
model are four levels, with low confidence in the prediction data. The prediction accuracy of the Metabolism
GM(1,1) model is two—level, three—level and three—level respectively, and the prediction data are reliable.
The prediction accuracy of GM(1,1) residual model is three—level, three—level, and two—level respectively,
and the prediction data have good credibility. The prediction accuracy of the GM(1,1)—Markov combined model
is two —level, two —level, and first — level respectively, data credibility is good. Therefore, in the actual
measurement of coal seam gas pressure in other mining areas of the mine, the gray “GM (1, 1) —Markov”
combination model can be recommended to be applied to the prediction of coal seam gas pressure in the deep
mining area of the mine, so as to greatly reduce the measurement of gas pressure, save a lot of manpower,

material resources and financial resources, and lay foundations for the mine outburst prevention work.
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—— _ FEARIf S
FIXTIRZE o KERIE &, WJ7 2 HH ¢ /NRZEMEE py
I % 0.01 0.90 0.35 0.95
%% 0.05 0.80 0.50 0.80
10 %% 0.10 0.70 0.65 0.70
V% 0.20 0.60 0.80 0.60
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BEAKEHE P s P S =3
4 NEIX T .9(8) B A 10 M B HE A A A FI

N R BT AR R P ) 2 B ISR X7 569 (8) JREAN 10 JREAEASURE T 1) #) S0 BUIYT Fs AT iy 10 4~

Wt PRI 2 PR,
R2 MERAREK 7 HO(8) 10 R ELHTE S SKMET 10 >V HE MPa
KR 5 1 2 3 4 5 6 7 8 9 10
7 Bz 0.40 0.42 0.35 0.32 0.30 0.40 0.30 0.48 0.46 0.42
9(8) BEsifE 0.36 0.30 0.28 0.25 0.23 0.32 0.25 0.36 0.32 0.33
10 BEs 0.28 0.34 0.30 0.30 0.34 0.32 0.32 0.30 0.28 0.34

4.1 GM(1,1) EBEHN
VIO SRIX 7 BRI 100 B9 560 BUYT s T AT 10 SRl th A TR,

1) Witk e @A s 4G e 41 . {0.400,0.420,0.350,0.320,0.300,0.400,0.300,0.480,0.460,0.420} .

2) FIR P A 1-AGO A2

{0.400 0,0.820 0,1.170 0,1.490 0,1.790 0,2.190 0,2.490 0,2.970 0,3.430 0,3.850 0} .

3) 1=AGO AP A1 B K AR S (A A A«
{0.610 0,0.995 0,1.330 0,1.640 0,1.990 0,2.340 0,2.730 0,3.200 0,3.640 0} .

4)HE IR AR K R R R o K @A b:a=-0.030,b6=0.322.fL A (5) FIk (6) 15

P (k+ 1) =0.329 "%,

5) A 7 BERCIH A GM(L, 1) BERI PN A SR [R] L AP 9R AT 4 9 (8) HEAN 10 JETLIT I I GM(1,1)

BRI BTSSR, ke 3 FR.
£3OARRK7THEO(8) B 10 REHEN RS A B CM(1,1) FALER

e S Epi/ MPa BT/ MPa B2 HARTIRZE/ %o

T TR OB T0M TH 9 10K TH 9BOM 10K TH 9B 104
1 0.400 0.360 0.280 0.400 0.360 0.280 0.000 0.000 0.000 0.000 0.000 0.000
2 0.420 0.300 0.340 0.339 0.261 0.321 0.081 0.039 0.019 19.373  13.014 5.595
3 0.350 0.280 0.300 0.349 0.268 0.320 0.001 0.012  -0.020 0.290 4.109 6.536
4 0.320 0.250 0.300 0.360 0.276 0.318 -0.040 -0.026 -0.018 12.393  10.501 6.082
5 0.300 0.230 0.340 0.371 0.284 0.317 -0.071 -0.054 0.023 23.551  23.580 6.798
6 0.400 0.320 0.320 0.382 0.292 0.316 0.018 0.028 0.004 4.504 8.611 1.395
7 0.300 0.250 0.320 0.394 0.301 0.314 -0.094 -0.051 0.006  31.221  20.357 1.816
8 0.480 0.360 0.300 0.406 0.310 0.313 0.074 0.050 -0.013 15.480  14.004 4.283
9 0.460 0.320 0.280 0.418 0.319 0.312  -0.042 0.001  -0.032 9.108 0.459  11.255

10 0.420 0.330 0.340 0.431 0.328 0.310 -0.011 0.002 0.030 2.591 0.687 8.769

6) HIMEAFE] , X7 oR X AR 7 HETU T e g WU 25 2R -3 AR R R 22 13.168% , th iR ZE K S 15945

¢=0.780,p=0.640 , FIIKTIE ZE 0 IV 2.

7) [RIBE W 7SR X R 9 (8) BEFLIT R g T 25 SR )P B A X 1R 22 O 10.591% , piR ZE K B 13445

¢=0.714,p=0.616, FPK; £ ZEH A IV 2.

8) [F) L, X 7R DX TR 1 10 JE FC 3T Fs oy 0000 45 2R 69 ~F- S AR A 1R 25 13.168%. th iR 22 R 1T 515

¢=0.887,p=0.691, Filjiks 22 A IV 2.
42 FHEEKH GM(1,1) BT
RES R X 7 ARy ) A S0 B0 3 78T 10 AN EE R 1 Tl

D) AREET R GM (1, 1) SRR G BOD IR, e 24— N HFS 1 RY{E S 0.400, P B A —SH7 52
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B 0.400, 43 7 JE IR B 7 5.
2) IR A0 B 1 A S LA T 3000, AR e 2 A 3] 7 K FU I R B BRI GML( 1, 1) B 4L 0l 45
W 4 Jiw.
[ 2B BRI AT 4350 4K A5 9 (8) BEAN 10 R FUITH ARl GM(1, 1) BRI TRINZS SR, 45k 4 Fis.
Fa4 ARRKTHEO(8) B 10 BTS T 5 FLHTE S FBRAHE CM(1,1) EEEIFNIL R

S/ MPa BB R/ MPa BRI AR IRZE/ %

=
- TH 9B 10K TH 9B 10K TH 9B 10K TH 9B 104K
1 0.420 0.300 0.340 0.397 0.350 0.284 0.003 0.010 -0.004 0.008 0.028 0.014
2 0.350 0.280 0.300 0.414 0.313 0.323 0.006 -0.013 0.017 0.014 0.043 0.050
3 0.320 0.250 0.300 0.374 0.278 0.318  -0.024 0.002 -0.018 0.069 0.007 0.060
4 0.300 0.230 0.340 0.329 0.251 0.308  -0.009 -0.001 -0.008 0.028 0.004 0.027
5 0.400 0.320 0.320 0.290 0.243 0.324 0.010 -0.013 0.016 0.033 0.057 0.047
6 0.300 0.250 0.320 0.364 0.272 0.330 0.036 0.048 -0.010 0.090 0.150 0.031
7 0.480 0.360 0.300 0.336 0.276 0.326 -0.036 -0.026 -0.006 0.120 0.104 0.019
8 0.460 0.320 0.280 0.440 0.340 0.302 0.040 0.020 -0.002 0.008 0.056 0.006
9 0.420 0.330 0.340 0.467 0.329 0.285 -0.007 -0.009 -0.005 0.015 0.028 0.018
10 0.400 0.230 0.260 0.462 0.344 0.316 -0.042 -0.014 0.024 0.100 0.042 0.070

3) B AR, RS SR DX R 7 M5 BC I s 0 000 235 2R () - Y AR X5 25 0 0.048 5%, R 2= K g it oA
it ¢=0.483,p=0.827, TG R S5 9A 1 4%

4) [FJH, XE7S 2R DX AR A 9 (8) M FUINT Hs ) B0 25 SR i~ F- K A 25y 0.051 9% , i 1R 25 K B35
¢=0.573,p=0.700 , FHTIAE B 5 2%

5) [FIB, X 75 2R DX FE R 1) 10 85 BU T = 7 F00000 285 R (%) ~F- S AR XT3 2554 0.047 1%, | 152 25 K e 15315
¢=0.413,p=0.600 , HTIAE B2 552 T 2.
4.3 GM(1,1)%kE#EAN

I GM(L, 1) BRI 3 ) 75 R (X7 BEABRE T 1] (8 52300 L Hs 7 ir 10 40 i 5k 22 e 91, 4 1
2 WA FRT I GM (1, 1) BRI AL BRI A, 15 23R 22 17 91 1Y) 2 e B8 o FR A I .

1) WAL B E 4G 551« 10.081,0.001,0.040,0.071,0.018,0.094,0.074,0.042,0.011 .

2) JFHEFFI 1-AGO A%« | 0.081 0,0.082 0,0.122 0,0.193 0,0.211 0,0.305 0,0.379 0,0.421 0,0.432 0} .

3) 1-AGO A= 541 AR YME A B : 10.081 5,0.102 0,0.157 5,0.202 0,0.258 0,0.342 0,0.400 0,0.426 51 .

4) TR AR S e AL o FREAE R EL b:a=-0.029,b=0.037 Ff HAAZL 2218 1E i [a] e i X (9)
B (E+1) =0.329 " £0.039 ¢ """ | = 2.

5) FIH GM( 1, 1) 5R2EREAITIM 7SR X7 JEAGUARE Iy 1 () BUIT S 45 SR e 5 s

6] F2DBR IR AT 43 513545 9 (8) BEAN 10 BEFCIT ) GM(1,1) 3R ZERAL TINS5 R, 4nsk 5 .

RS OAREKTHE.9(8)EM 10 BEMFATHES GM(1,1) REBRITNER

S KA/ MPa BT HE/ MPa P MR REE/ %o

.
e THOOBBE 108 THE 9B 10 THE 98 10 TH 98 M 104
1 0.400 0.360 0.280 0.400 0.360 0.280 0.000 0.000 0.000 0.000 0.000 0.000
2 0.420 0.300 0.340 0.378 0.294 0.332 0.042 0.006 0.008 0.010 0.020 0.024
3 0.350 0.280 0.300 0.312 0.299 0.307 0.038 -0.019 -0.007 0.108 0.067 0.023
4 0.320 0.250 0.300 0.324 0.244 0.305 -0.006 0.006 -0.005 0.018 0.024 0.017
5 0.300 0.230 0.340 0.335 0.253 0.331 -0.035 -0.023 0.009 0.116 0.100 0.026
6 0.400 0.320 0.320 0.416 0.318 0.332 -0.016 0.002 -0.012 0.040 0.006 0.038
7 0.300 0.250 0.320 0.360 0.272 0.332 -0.060 -0.022 -0.012 0.200 0.088 0.038
8 0.480 0.360 0.300 0.438 0.333 0.291 0.042 0.027 0.009 0.087 0.075 0.030
9 0.460 0.320 0.280 0.450 0.300 0.287 0.010 0.020 -0.007 0.021 0.062 0.025

10 0.420 0.330 0.340 0.400 0.346 0.336 0.020 -0.016 0.004 0.047 0.048 0.012
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6) FH A2, X /SR X F R4 7 4 BC AT He g UM 45 2R 9P S BUAR X R 22 0 0.071% , fik 22K it
B ¢=0.327,p=0.750,, AR RS RE Sy T 4%

7) ) B, XE 755K DX R 14 9 (8) MEFLIT ) B 45 SR A-F- B AR X 1R 22 0 0.054% , th iR 22K S 155
3 ¢=0.423,p=0.800, ML ASE Y TR 2 Ay 2.

8) [AIHH, X 7SR X 2R 9 10 BE LT Iy N A5 SR P BRI X R 22 0 0.026% , th iR ZE K T3 7%
¢=0.537,p=0.800, AR R TIPS B SF G0 1T 2%
4.4 GM(1,1)-Markov & TN

BEIZSR X T FRABURE T3 17 14 S0 BUIHT TR i 10 S Bt A TR,

1) 7 SR ) B2 BT s 0 8GR 253 70 i 6 7.

F6 ARKXT7HREMFHTEAKERTENKREREXS

RSG5 HIXHETE (2%l
E, 0.760~0.880 5,7
E, 0.880~ 1.000 1,4,10
E; 1.000~1.120 3,6,9
E, 1.120~1.240 2,8

2) FE KA GM(T, 1) AR 7 AR S P (LN ST A, AR 0 AR X R/ N AT Y2 B3 T g RS T
M, s 7 Pos.
F7 ARR T HART B EHE D RSTN
F5 SIRE/MPa BUUM/MPa MM BTAMRE  F UG F2BHBIRE T3 EHBRE T4 SHB0E

1 0.400 0.400 1.000 E, E, JON E, E,
2 0.420 0.339 1.239 E, E, E, E, E,
3 0.350 0.349 1.003 E, E, E, E, E,
4 0.320 0.360 0.889 E, E, E, E, E,
5 0.300 0.371 0.809 E, E, E, E, E,
6 0.400 0.382 1.047 E, E, £, E, E,
7 0.300 0.394 0.761 E, E, E; E,

8 0.480 0.406 1.182 E, E, E,

9 0.460 0.418 1.100 E, E,

10 0.420 0.431 0.974 E,

AR PR F A MR -

1 17
o 0 — — i 1 17
2 2 o 0 — —
2 2
! 0 O ! 1
p_| 2 2 |.p® = 0 0 .
b 1 2 b
1 2 — — 0 0
— — 0 0 3 3
3 3
) 1 0 0.
L0 0 1 04
i 1 17 i 1 17
o 0 — — o 0 — —
2 2 2 2
po |10 0 0 |1 0 0
1 2 1 1
— — 1 0 — — 0 0
3 3 2 2
L0 O 1 0 | L0 O 1 0
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3) 9 TAREN T EZ FU A ) BN, R BRI Y 4 AN ¥ (6,7,8,9) EERE A B E D 1,2,3,4, 78
LR A WO L A SRS R v, GRS B AR A0S L P47 1] ek ZEL ORI 1 E 25 R A, 14308 7 1) MR 3 8 91 1) SR
A, H AN R S B O AR ZS B A 75 10 YRR LT T AR RS TH A R AN 3L 8 .

£8 ARKTHEFS 10 BEETLHTEF B AR ST

=2 B b AR R R E, E, E; E,
9 E; 1 1/3 2/3 0 0
8 E, 2 0 0 1 0
7 E, 3 0 0 1/2 172
6 E; 4 172 172 0 0

4) g ) E R R, 10 S BE AR AN By, BIAZF 1.000~ 1.120, TAE K
N (M, + M) x(k)  (1.000 + 1.120) x 0.420
x(k) = =
2 2
Wk, R GM(1,1) ~Markov BRI FIN 7SR X 7 FEAARE A ) LR 7, W3R 9 P,
[FJHFH GM(1,1) —Markov LRI T 7SR X9 (8) KA 10 HEAARL 7 1) BLBT R 77, WnEk 9 P,
RO ARKTHE(8) B 10 BEAS A EEHTES GM(1,1) -Markov HEIFN 4 R

= 0.445.

e SN E A/ MPa FERIEL G/ MPa W7 AT IR 22/ %

i TR 9(S)BE 104 7M. o) 104 THE 9 108 7H o) M 104
1 0.400 0.360 0.280 0.400 0.000 0.286 0.000 0.000 -0.006 0.000 0.000 0.021
2 0.420 0.300 0.340 0.400 0.309 0.347 0.020 -0.009 -0.007 0.047 0.030 0.020
3 0.350 0.280 0.300 0.369 0.288 0.307 -0.019 -0.008 -0.007 0.054 0.028 0.023
4 0.320 0.250 0.300 0.295 0.257 0.306 0.025 -0.007 -0.006 0.078 0.028 0.020
5 0.300 0.230 0.340 0.304 0.242 0.347 -0.004 -0.012 -0.007 0.013 0.052 0.020
6 0.400 0.320 0.320 0.404 0.274 0.323 -0.004 0.046 -0.003 0.010 0.144 0.009
7 0.300 0.250 0.320 0.323 0.257 0.336 -0.023 -0.007 -0.016 0.076 0.028 0.050
8 0.480 0.360 0.300 0.508 0.346 0.306 -0.028 0.016 -0.006 0.058 0.044 0.020
9 0.460 0.320 0.280 0.443 0.273 0.286 0.017 0.047 -0.006 0.036 0.146 0.021

10 0.420 0.330 0.340 0.445 0.337 0.445 -0.025 -0.007 -0.008 0.059 0.212 0.023

5) HIHATE], X 7SR DX AR 7 B BLIT s ) T 45 SR A P S LU X 1R 22 0 0.047 % , th iR 2 K 56 11
A% ¢=0.493 ,p=1.000, HE ALY TINS5 1T 2%

6) [ 3, Xof 7S 2R X R 9 (8 ) M FC T 77 Tl 245 2R 1) P B BN AR 54 254 0.079% , | 2 25 K B T34
1% ¢=0.437,p=0.800, AR FOINAS B2 A T 4%

7) [RJHE, X675 2R X FE R 1) 10 8 U HE 7 00 245 SR A~ X RBU A X iR 25 4 0.022% , R 2546 50 113315
¢=0.324,p=0.950,, B ALFONAE A 1 9%

5 #i

1) GM(1, 1) #E 7Y FEINORS BE 34 o IV 9, PEINcals ml 5 BEBAR , AN B T T BEJZ FUSr s g A4 B

2) BRI GM (1, 1) BERIA GM (1, 1) 5 2268 1 g FO0RS B2 O 11 2% I 4%, 0 50 vl A B s, ]
FTF I BE)Z FU3T e g A Tt

3)GM(1,1)-Markov 4GSR TG BE N T 9%, 1 %, WO Kcdke vl 45 e vy, T a8 20 R
B BT s g A AR Z PR T o
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