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Abstract In order to figure out the source of bursting water in an accurate manner, the multivariate mixed models theory and hydro—
chemical analysis were used to build the multivariate mixed models for aquifer and bursting water source. By combining the built
equations, numerical analysis was taken for the bursting water source. The gained result was compared with those gained by the BP
neural network method and the fuzzy comprehensive evaluation method. The comparison shows that these results are basically
consistent with each other, proving that the multivariate mixed models can well be counted upon as a reliable tool. The tool is able to
accurately figure out the source of coal mine water invasion and the calculation process is simple and accurate; it is less restricted by

water chemical analysis of sample size and ionic species number, thus making a great contribution to the improvement of the safety

production of coal mine.

Keywords multivariate mixed models; conventional method; hydro—chemical analysis; mine water invasion; bursting water source

I TR IR R AR 77 0ok e v e H BB B9 AR R 2
—o —BRAGHIOK AR SRR 8] N BRITIE , 455
A=k e, B RmEMA T PE, XPTIE%
IR PRIEAT & BEATAN , X607 LAl % 4 A7 B B B
T g 2 st ot st T S K B 2 R IR KU, 2 fifp ok
3 — 25 B S K I B R o kA2 a1 3 R UK
AR JFCRFAIE , PR P22 303 3 A DR B8 7 ik R T PR
PRI R ST, AT KA 20 A 4 3R TT 1T R
THRETE . BRKSRASF IR T BP B2 90 265 1 7 52 e T AR

PR BRI AT, SRA S SXZ IR T — . ok
[ SF YA AR RS Xz ORI 25 5 RT3 B Hh 20K
KR, A% SEMRAE T — GO 255 PE ) 1 A a2 ]
WIZE S IPHAETH A R A B, (HIX LI 34 A O Y
TR R, T KRB T2 e, S BUK 1k
ST DLLAE AL, AR X AR BT, il V)i 28— Fl
RETE N A5 FOK A=A AT TR ik . ST, AT TSR AR B
ZITIR AR O SRR A AR S B T, T A
BB H IR 322K IR BRI BE , DT R 6 3t 1 1 ™

WMCAS B H1:2013-11-12; 5% B #1:2013-12-25
EAR 8 ER A RFF AL E SR A (50834002)

A& A X4 R B A BF R e ARSI RS & A, b F 1244 : 896944398@(q.com
2
=4

FIAAER: 28K, E4A=, F108 B. Bam o 9F KK 69

TR A BEAL - AT()]. AR, 2014, 32(9): 79-83.

79 N



—t

www.kjdb.org

RS 2014,32(9)

SCIENCE & TECHNOLOGY REVIEW

RAKIR, I GG T I IERN L, RN 2 TeiR SR8 7Y
WHEAEAH S AK I L AL, o — a1l 58
KA B S BEERIE A

1 FRKEESTREERSTAEHIEE

TRACZERIFFE SR A B /K A 25 B A | WA [7] 7K Sl 5
SN SR RBOK PR T4 50 i R A AR RRE
S5 AR, TR A M s A& SOK b By & i AT o3 B
W I ZEARUE,, HE TS AR TR K SCH BT YA C R E

3M LR B multivariate mixed models , 325 B2 % 24>
ARAVE ST R R PR SO RS SR AR A, R
P 5 8 S B AR A —FRE BRI o AR 28 K ) — i
A, SRR — e MR 5 Z KA 1, Z2 e IR A R AR
FE IR LA AS B K 2R 57K 19 52 i i B oA AR
WX G, X ZEKKFET 5, Z2o0IR B EEAITER IE 58K
VI i MU e SV W

An Alz Aln B| Pl

A21 Azz Azn Bz Pz
AX=B, A=| 1 i o | B=| i | X=| ] (D)

An—l.l Anfl.Z "'An—l,n B, P",I

11 e 1 P,

2, FE R A A 2K R B R 9E KK RE  HE IE X 4% 3 K
JER I FOKRERE L o R A [T AR SR T R AR )

Pk 2 C RAEAF K ZE P AR R TE 3, H A R SIAS
[FAT I AN TE R (BRI G — 1T e R) R K Z KRR
AEMEAATCE TR R F T E R E Jn-1, 555 B
MBI R (LB G — 1T IT R )RR S KRR AR R Ak
IUE I SHBE AT ICE AR R, JEFE X PPy (P
WPARE n A EIOKIE N A K B AR B Hh
I FE M RR BE e e 1 PR R K2 HERT R it
A I GEK I E R o R PRAIE S5 2T 53 0 25 S T 3 5
Br, 76 SLIEml 1, FHIRVRE A9 7 v, 286 22 U8R 1E A 745 5 )
W , 0 7 A5 A TG R S AR R 1 & K 2 A ek 28
IR FERIE

2 ZBilsh
21 EKBKERERGH R

J T TS R AR AR I A I 5K
ZHIATANOTE . B0 HRAK K EKZEEKRP A
2E AT R Z , 255 75 R T I E M RO A Rt
FHHCO5.Cl" SOF Mg K™ +Na* ., Ca® 6 Fl' B 1) i - M p 1
SR R g AR TR T

3 3 X AN [R5 K2 KB RN Rl — B 7K 2 24N KR J 58K
IKFEHAT AT, A5 038 T 45 S /K 2 NS 7KoK AR B - i ik
JE AR LR 1.

&1 BKEBFRERE(BA:mg-L")

Table 1 Standard of aquifers (unit: mg-L™)
i TR HCO; cr SO Mg Na'+K* Ca™
TR IK )2 362 1060 479 32 2412 88
Vi THEREAKZE 332 1013 280 24 2223 45
' Wa TR 1428 684 26 3 2883 7
KK 332 984 269 24 2206 43
BIREKIZ 116 580 647 123 229 241
L b &K 2 198 358 300 52 248 48
YIRSk 2 88 640 666 164 274 232
K IKEE 103 618 658 158 255 223
BRI )2 279 90 1944 112 80 714
L TR EAK)Z 308 82 1160 57 314 279
T =IREKE 231 76 1646 97 130 598
EKKEE 250 82 1352 95 94 449

22 ZIRERESHY H3KKIE
TER" L M SR B T RER IR & K2 R B
IKIEREY A5 KR 3K Wl n=3, ZICIR G HE R n] %

kN
All AIZ Als Pl Bl
A21 Azz A23 P2 = Bz (2)
11 1P 1

BRI 2R e 7 KA A3 A 6 R T 1

Bl FTUAZH 1S S 8ds . LAHCOSFI SOi 1Y Bt Mk 2
VB R — R R B, A
p,(HCO;)  p,(HCO;) p,(HCO)[P]] |pa(HCO;)
p(SOT)  py(SOT)  p,(SOY) I:P7:|=':pﬁ(50i)] (3)
1 1 1 P, 1

K, Py, Po, PR N RIS ICA K2 RS KB DA K
2% g2 K WA AR JE 5 pr (HCO3R) , pa (HCO3) L ps (HCOS) ,
pr(HCO3) 73 1378 HCOsTE IR Bk )2 R E K2 Wham &




—t

RS 2014,32(9)

www.kjdb.org

JKZ A H 5K i BT 5 W 50 (SOE) L p2 (S0 ,ps (SOT)
pr(SOD) 43 BN SO TR K 7 3 K2 L R K2 b &K
JER IR R BT B . R ML B 34 S K2 KRR
FZE K IKAE R 1 HCOs A1 SOF 118 ot v B (AR A (3) , BT
A K EX T I GK B s R B
~0.0534
Pz{ 1.0519} (4)
0.0015
AP HUE R — S TC R AT RR 1 &K 22X I 587K 52
Wt Z AT AT B H 2 KRR R &6 & K2 1
Ko THEZER A I, R RR S EKZ R TS A ik

SCIENCE & TECHNOLOGY REVIEW

2 B T A ) 2 T DAAH H R ), A0 SO Ca® 23 T LA
FIK I CaS0., I 7K v B8 7 52 bR 7 dk 55 BT 285 21 ™= A iR
2, PRI RS R L RAKOKERAHE I T
ZICIR AR 25 S el P A I K I — A PR I 5K
2, OBOIZ B K Z S G R h TERZ A, RO 28 /K KRR
IR HATIHER o

AR, o] DA A 14 B8R AR (2) 3R A4 f
IKIERTAR T H 2K R (£ 2)

&1 H 1 My, Mo, MaH 15 4088 545 50 X S 21
PRI K IZE XS GIK KR B e R B

®2 WM EEKEIRKKENRIMIZE

Table 2 Major source of bursting water in sample M; mine

B 3 B A A P, P, P, F ) 25 SR
A, HCO:F1Cl” -0.5178 1.5036 0.0142 TER
A, HCO;F1S0;" -0.0534 1.0519 0.0015 TR
As HCO: il Mg™ 0.1708 0.7642 0.0651 TR
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Ay Mg™ I Ca™ -0.0701 1.0968 -0.0267 T8
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Water inrush of M, M., M5 mine influenced by different aquifers
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Table 3 Results of water inrush

ol HEL FEIE Iyt
WA 2 0.1420
M, T 13 0.7850 TR
b 0 0.0730
K 2 0.2528
M, sk 0 0.0277 9 JK
LY/ 13 0.7195
BR 0 0.2469
M; SR 2 0.2207 +=IR
+=IR 13 0.5323
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Fig. 2 BP neural network model
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Table 4 Output of each mine aquifer expectations
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Table 5 Data analysis results of the conventional method
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Table 6 Different methods for judging the results compared with realities of water inrush in mine
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