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Abstract

To identify the source of mine water inrush accurately is of positive significance for effectively
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preventing mine water inrush accidents. Based on systematic analysis of the geological and hy-
drogeological conditions of the coal mine, the Qianyingzi mine was taken as an example, 31 sam-
ples from 3 water inrush sources, including the fourth aquifer, coal bearing sandstone aquifer, and
the limestone aquifer were collected. Using the Fisher discrimination principle, the Fisher water
source discrimination model was established by selecting 9 characteristic indicators, including K+

+ Na*, Ca2+, Mg?*, CI", SO, , HCO;, pH, total hardness and total alkalinity, and K* + Na* and Mg?*

were selected as characteristic factors. The results showed that the total accuracy rate of
back-propagation was 100%, indicating good discriminant effect. This model can be used for pre-
dicting the source of water inrush in mines.
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2. IR XENR
2.1. ZEME

BB BUR SRR 2B R G R AR, AT M, Hh o EEmEMTA 15 km, 17
B X RIS B M T AL T MR B M EARKR: ZRAE 116°51'00"~117°00'00"; b4 33°27'00"~33°32'30",
W IR XGENWTZ . DFago W2, PURFFEFWTE: R DL 27 BHREAN Fo, W2 5, 62 3, 851200 m %55
HTA RS . W IFRARM Z L RAG, P4 8.3 km, ZRIG%E4) 6.0 km.
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Figure 1. Traffic location diagram

1. XBuEREE

T
11723'45"

2.2. ¥E

BB BURH B ARG TS N — B g s ME R R, e — R2y A, dbde R EEIE. K
BA RGN, WERKE. MZEWA 3~23°, —RHETE 8~16° 2 [A]

o IRAE R AR LA K
B NECR IR A 2 A, DRSO RS R AR AR TOE. HURRRL, R4 AR

458 4. Hh H> 100 m HIWTZE 15 4%, 50<H <100 m W2 6 4%, 30 <H <50 m HIWTZ 13 %%, 20<H<
30 m IHTZ 22 2%, 10 <H <20 m W2 126 2k, 5<H <10 m 12 215 %%,

H<5m iz 61 %

Figure 2. Outline map of mine structure
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23. FRBE

AT NI SHEMWETARR. —ER.

(1) ARFZEHH)Z

AREGHRZ 3~11 2, JF 0.28~1.54m, HFANHSEE >0.7m (). HTARHAMEZARE, tHMR
AR o

Q) ZBREHHE

ORITEEEIN)

M2 S 88.50~145.50 m, P35 114.60 m, AVEHWAE. Biba. A MEZEHR. & 100 11 HA
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{H2 BT 5 JHIE 5225 2R AR NI T BN SR 30 PR

@ THETHPL
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Ja AT SR AR E B
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WA RS KEBD.

24.1. FERBBEEKEER . B)K O BHFHIE

AH G B Z B E R EUZ T S, IR, FE R EUZEE 51.65~251.30 m, “FHJE 212.74
m, HERA L E ], KEUEHIbMEE, BRI TR R ARYE XK SO PR SR R
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242. ZEBRERERES. RKEE)

A 1 2 25 1 O AL A R AE R AT R E IR AL B, 45 A XK SO R R, R =S KR
FPIABEAKIZE), HAEKEN: 3 IR EIRD SR 5 KEE) 7~8 BRI 2B % K2
(B~ 10 BT, JERARISA R SRR (B, & KRR B R W 1.

Table 1. Results of water pumping test for sandstone fissure aquifer between the top and bottom of coal seams

= 1. RETRIRES & RS K E (B kit R =
BRRE B HORBE K E g )G BiEAR N

Wa A5 e g W (m) RGERKRLm) Hnd) Bm) O
294 9.50 -2.820 38.37 0.219 0.01439 0.06157  95.21 SO; -Na
40, 34.95 20.65 50.61 1.000 0.02008 0.05891 125.26 SO; -Na
B 42-5 29.12 -5.92 17.39  0.027 0.0002 0.00069 64.12 SO, -HCO; -K-Na
31B1 56.14 10.420  66.89 0.0532 0.003131 0.001175 22.93 HCO, -CI" -Na
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Continued
34-1 12.51 22282 7535  0.60 0.03211 0.07181 201.94 Cl-HCO; -Na
T~8 M 43-3 22.38 26.61  155.00 0.062 0.000385 0.00174  64.67 HCO; -Ca-Na
35-3 27.34 12240  47.58 0.444 0.02804 0.03464  88.56 HCO;-Cl. SO; -Na
10 1 41-11 17.90 10.45 68.46  0.489 0.0047 0.006 68.12 CI'Na

243. KREREEBRESKEER)

ZJEBUA T SR A RIS A . b A BIREHR. KEHEAKE 11~14
2, REREL S0m A4, SEMHEER 40%E4. BIZREE 0.74~23.30m, LIEE=. U, + 2 2KE
&, —KIEFE1.0~3.09m, 73227 m, ZKEFE 0.74~4.66 m, 35281 m, —IK/EFE 1.88~14.75 m,
Py 822 m, PUKJESE 1.79~23.30 m, P 12.95m, —~PUKEJE 9.97~40.87 m, “F-126.25m, K
RIS R WA 2.

Table 2. Table of pumping test results for limestone karst fissure aquifer in Taiyuan formation

2. KRAREEBRESKEE)MKRIEMRE
K kK TN WKE  S-HERLE BERK P

L% i o - 5 KGR 27
i ZEEm) fikrsEim) B (m) (I/m) /K (L/(s'm)) (m/d) 4% (m) KFRRAL
29-30-5 40.37 18.610 67.77 0.229 0.01317 0.008063  60.86  HCO; -Na
30B4 28.91 5.019 58.47 0.0911 0.005414 0.004899  40.92 SO -Na
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Figure 3. Correlation coefficient diagram of hydro-chemical indicators
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Z AR RECN 0.75. £8 9 PRRAE N T 430 F T @ r K IR, Wl Rest MRS R B E RIE, PRRARA
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A% Fisher FIARIE, HEREARKHE 5N SPSS #fFrh, SRR FR 255k, A% E Na' +
K* « Mg® FrfE g e B 1A e bs, SEARRE F Py P LE 3,

Table 3. Fisher discriminant function coefficients for classification

%% 3. 92 Fisher ¥R R R E

. it e 28 5]
akl 1 2 3
Na"+K" 0.002 0.023 0.043
Mg* 0.007 —0.041 -0.104
W -1.461 -7.131 -21.536
FH 15 21 = 27K U5 Fisher 551 & 204 -
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Figure 4. Result graph of Fisher discriminant
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