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The water inrush evaluation based on AHP vulnerability index method in
Liyazhuang mining area

LUO Cheng
(The Fourth Hydrogeological Team, China National Administration of Coal Geology, Handan 056001, China)

Abstract: The kast and fault development in limestone K, of Carboniferous Taiyuan formation has induced com-
plex hydrogeological conditions in Liyazhuang mining area.. In order to solve the problem of water inrush evaluation in
the floor of the second seam in the limestone of upper Taiyuan formation, we used the AHP vulnerability index method of
GIS. Compared with the traditional water inrush coefficient method, the vulnerability index method reflects more com-
prehensive relative fragile relationship of different areas and the result is more practical and reliable.

Key words: vulnerability index method; water inrush from floor of coal seam; normalization; GIS; AHP; water inrush
coefficient method

500~1 300 m
122 WH
NE
1 HeBtn NW 263
1.1 50 m 4 20~50m 17
5~20m 40 5m 202
123 Fa%A
2 234
2 69 /km?
12 65°~85°
1.2.1 #% m 6m 30m
NNW-SSE

Y% A H#A: 2011-09-05
EE B (1985—),

120



. 48 - M S R

% 40 %

2 KCHBRERME

a. RRBKRESKE

(Cst?)
(Ki—Ky)
18 m K,
0~2 MPa
0.011 5~1.471 L/(s'm) 0.102 7~9.840 5
m/d HCO;—Na
0.834~1.028 g/L
b. &ML 5 SR RS K E
(0:f)
20~50 m 29 m 0.001 9~0.127
L/(s:m) 0.042~1.921 m/d
HCO3; SO,—Na 0.903~2.218 g/L

3 EF GIS ) AHP BIfES5 45 #E

GIS e
AHP 2
GIS
AHP
(Analytcal Hierarchy Process)
AHPE!
AHP
31 2
2
8
32 2

3.3

3.4

(B

GIS

(AHP)
a. B3 BEREM S AR

3
[4] A )
)
(C )
( 1
- R R |
% |
B
J2
K
L
J2 :
- i
4
/)E
H
3
A
; 53
. i
5 cs|
4|
1
Fig. 1 AHP model design
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Fz 1 FEEERE A—B (i=1,2,3)
Table 1 Judgment matrix A—B; (i=1,2,3)

A B, B, Bs; w

B, 1 1 1 0.3333
B, 1 1 1 0.3333
B; 1 1 1 0.3333

/max=3.063 6 C,=0.026 8 RI;=0.58 CR=0.046 2

*x2 FIBTEERE B,—Ci(i=1,2)
Table 2 Judgment matrix B;—C; (i=1,2)

*6 FIMEMRKEEIEERRZHNE
Table 6 The weight of the major influence factors
controlling water inrush in floor

Wi Wi

/8 0.222 2 Ws 0.149 7
W, 0.1111 Ws 0.106 1
W3 0.250 0 w7 0.0518

W, 0.0833 Ws 0.025 8

B C: C. w
C, 1 2 0.666 7
C, 1/2 1 0.3333

Amax=2 CI»=0 RI»=0 CR=0

Fz 3 FIEEERE B,—C;(i=3,4)
Table 3 Judgment matrix B,—C; (i=3,4)

B> Cs Cy w
Cs 1 3 0.75
C, 1/3 1 0.25

/lmax=2 C122=0 CRZZ:O RI=0 CR=0

Fz 4 FIMTEERF Bs—C; (i=5~8)
Table 4 Judgment matrix Bs—C; (i=5~8)

Bs Cs Cs C, Cs w

Cs 1 2 3 4 0.449 1
Cs 1/2 1 3 4 0.318 2
C; 1/3 1/3 1 3 0.155 3
Cs 1/4 1/4 1/3 1 0.0775

Amax=4.144 0 CI»3=0.004 8 RI[>3=0.9 CR=0.0533

*5 FWMEAESERHNE
Table 5 The weight for each index of the total target

B,/0.333 3 B,/0.3333  B3/0.333 4 Waici

C: 0.666 7 02222
C, 0.3333 0.1111
Cs 0.75 0.250 0
Ca 0.25 0.083 3
Cs 0.449 1 0.149 7
Cs 0.3182 0.106 1
c; 0.155 3 0.0518
Cs 0.077 5 0.025 8
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Vi(Vulnerability Index)
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VI:ZWk S (x,y)

k=1

=0.222 2f1(x, y)+0.111 1£5(x, ¥)+0.250 Of3(x, y)+
0.083 3/ (x, »)+0.149 7f5(x, )+0.106 1f5(x, y)+
0.051 8f(x, )+ 0.025 8 f5(x, )
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0.27 0.37 0.46 0.54 K OV TR
I V5 X 1500 3000 m
VI>0.54 0.46<VI=0.54 9 9
0.37<VI=0.46 Fig. 2 Vulnerability evaluation of water inrush from floor
0.27<V1=0.37 of seam No.2
VI=0.27
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