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Abstract; A sensor layout evaluation model based on the technique for order preference by
similarity to ideal solution ( TOPSIS) was established to make up the layout deficiencies of
empirical design. First, the indices which had great impacts on the choice of sensor-layout
programs were selected according to the technical conditions, economic conditions and engineering
conditions to build evaluation index system. Second, considering the influence of the indices at
the edge state on the weight, the variable weight calculation method was used to get the index
weights of all schemes. Finally, comprehensive advantages and disadvantages of each scheme
were calculated by TOPSIS. This method was used to evaluate microseismic monitoring sensor
layout programs to obtain the good and bad of each program. This model provides a good way for
the layout of microseismic monitoring sensors.
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Fig. 1 Sketch of risk areas in Yongshaba mine

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

% 4 AR
g A I 2 B YR T 4L S R R
SFAVET | B AR IMS FH0Z W 22 48 %6 1= XL

S DCHEA T ), %) T BE & A B e PR R R A S

PE W A B BB

% Ty RN AR B R 597
TR MG o A\ OB R
5 ANTTAT ) AR W A SR A A 5 T 58, 45 T /X
NEAEAREUE W 115

F1 WEGBRSEHEFRENER
Table 1 Evaluation indics of sensor layout schemes
HEN )2 B2 VES ES ES EI ES
P x,/ oG 155 158 120 252 256
1
x,/ TiTC 21.45 25.35 20. 47 40.95 47.71
X3 2 2 3 1 1
x,/m 16 14 26 13 14
P2
Xs/m 16 17 30 14 14
X -1.2 -1.4 -1.0 -1.3 -1.5
P, x, 2 3 1 4 4
Xg 2 3 2 4 4
2.1 $EHNERE K j=1,,n;a=0;0 <B<1.8 HEEKF 1

1) AR WA, JHYP I | R R o2 XL
Di RAARYE AHP 5 A 5T e ] i A )
WTREL P

1 3 5/75/65/6 5/7 5 37
173 1 174 1/51/51/5 2 1
75 4 1 8585 1 6 3
Do 6/5 5 58 1 1 1 3 2 (D
6/5 5 58 1 1 1 3 2
75 5 1 1 1 1 4 2
175172 176 1/3 1/3 1/4 1 2/3
L1/3 1 1/31/21/21/23/2 1 ]

ZH RV IER TSR 15 R AR AR
R

W = {0.147, 0.058, 0. 195, 0. 153, 0. 153,
0. 168,0. 050,0. 076| .

2) MR ARAL ] fE . A UAF IR T 46 22
AR ) AR 4B AU A SCHF T R, 1
RS 5 S(X,) = (S,(X,),8,(X,),,

1,x. >p.

Sn(Xi)):
Xi) Z{
0.964

[0.734
0. 821

0.721
1.000 1.000
0.029 0.250 1.000 1.000
L0.000 0.000 1.000 0.923
2) VRIS AL R SR . AR 45 S 4

FRACE S A — A D R A1 M B, X (12) 7158

-a(x;-pB)
S( “ "xijsﬁ;

)

(12)

0. 500
0. 500
0. 000

0.769
0.923
0. 000

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

5 j WHEPRARSME x, /DT B I il i S 28 AL
IR HAE ; o HAETKE, SO SRt K 2= 1
PR R A5 55 . SEBRN Y, PSR AT ARSI AT
X RR EOREE o B 1H.

3) HWEARR . WA B, N hH—1k
ZIE/NT 0.5 IS PR T i SRS OB 7 7K
B =0.5,fENKFE a=0.5,4542),2(11)
K R WAl LIRS 4 4 07 248 R A8 AL
W, =10.147,0.058,0. 195,0. 153,0. 153,0. 168,
0.050,0.076 ,

W, = 10.143,0.056,0. 189,0. 148 ,0. 148 ,0. 189,
0.053,0.074 1},

Wy = 10.129,0.051,0.219,0. 172,0. 172,0. 147,
0.044,0.067 | ,

Wy = 1{0.170,0.060,0. 179,0. 140 ,0. 140,0. 162,
0.059,0.089 1,

Wy =10.165,0.065,0. 171,0. 134,0. 134,0. 189,
0.056,0.085} .

2.2 fEREBEHMIEHRITM

1) R AR, 3 1wy 2 E ek
FERE , PR T O WAL PR A5 I — AP S
0.875 0.400 0.667 1.0007]
0.813 0.800 0.333 0.500
0.000 0.000 1.000 1.000
1.000 0.600 0.000 0.000
1.000 1.000 0.000 0.000 |

R HEAL AR C

(13)



http://www.acropdf.com

598 AIRFFZM(ARHAFR) %37 %

[0.109 0.056 0.098 0.118 0.134 0.067 0.033 0.076]
0.103 0.046 0.095 0.137 0.120 0.151 0.018 0.037
C=[0.129 0.051 0.000 0.000 0.000 0.000 0.044 0.067 . (14)
0.005 0.015 0.179 0.140 0.140 0.097 0.000 0.000
L0.000 0.000 0.171 0.124 0.134 0.189 0.000 0.000_
3) VAL AR AR IR R R, AT AR SR ERAR AR 3

TR A B b, AR 2 (7) 7T 45 21 1E BEAE

C* =(0.129,0.056,0. 179,0. 140,0. 140,0. 189,0. 044,0. 076) ,

C~ =(0.000,0. 000,0. 000,0. 000,0. 000,0. 000,0. 000,0. 000). (15)
4) WEA TR G IEMERmE S REX S
(8) 75 5 AL A i 25 15 | AR AR 1Y
1 =0.023, 1 =0.012, 1 =0.107 , v =0.033, v =0.028,
{f =0. 068 ; {f] =0.079; {ﬁl =0.026; {1{,’ =0.081; {{, =0.098 .
S) HTRGANBE REAR (O I o
07 5 IE AR R WL B ET = (0.750, '
0. 869,0. 193 ,0. 709 ,0. 779). [1] LiX,DongLJ. An efficient closed-form solution for acoustic
ﬁﬁ{p"ijrl @»ﬁi% %{W 4? }EZ %‘%?ﬁ&ﬁ%ﬂ@% % ﬁl} emission source location in three-dimensional structures| J].

AIP Advances 2014 ,4(2) ;7110 -7116.
[2] DongL,Li X, Zhou Z, et al. Three-dimensional analytical

R HET RNT5.0% , RN H86.9% ,
F9.3% , HENHT0.9% , LV HT7.9% . )7

solution of acoustic emission source location for cuboid

%E‘J{jﬂ% ﬁ\?ﬂ‘:’ IT>V>T1T>IV>II. monitoring network without pre-measured wave velocity[ J].
XTJ' [:KA,%M'*/QE 5 @}*ﬂ E s %ﬁ %:J:Elb 1:/]? m{ﬁﬁ T+ Transactions of Nonferrous Metals Society of China,2015 ,25
$UIEZ S VNN I i AN O T e L S B S R (1):293 -302.

ﬁ%ﬁé‘]ﬁﬂj iiﬁﬁﬁ%’c E’\JHE%*}T%%EME [3] Vinoth S,Kumar L A. Applying real time seismic monitoring

technology for slope stability assessment—an Indian opencast

5 [
T%E%Bﬂi' coal mine perspective [ J ]. International Journal of Mining
S| ) R SR i
6)}J\HZ¥IJQH%I—TJEIUE,'—H ’ H]—RJE:J{%{E&E Science and Technology ,2014 ,24(1) ;75 -80.
’ﬁl\ E‘Jﬁ% ]]I#Z:ﬂm, ﬁ% ]1 E"Jﬁﬂi%ﬁxﬁﬂﬁ [4] Maxwell S C,Rutledge J,Jones R, et al. Petroleum reservoir
ZIVEV HEWNAT 120 H It % L E— characterization using downhole microseismic monitoring
APARMBILN BB ) R, Ll pse o e o
. \ p , ; 5 e, 254 b DR S = BN E AR R AR S S
Z A S R R B8 T A i 0 R M R 2 ' i '
”:J Fﬁ* )%ﬁi 75“7:' fﬁx EM’EMJJ% * SUHATO v KSR (1], 05 1% 55 TR 4R, 201534
8 WA B G, WA . 22 o
ﬁ’ﬁ%%@ﬁ?ﬁ&ﬁ%ﬁﬁﬁ%ﬂﬁﬂﬁﬁ (Zhang Chu-xuan, Li Xi-bing, Dong Long-jun, et al. The
three functions four indicators S-wave phase picking method
3 QI:':': i/E\; and application for microseismic signal in mines[J]. Chinese
Journal of Rock Mechanics and Engineering ,2015,34(4) .
1-10.)
NESNuYe JAPE B
1) *ETE‘ AHP /ZEE/J%ZIKJEIE,M ZRUTOR /ﬁ: ‘H [6] Kijko A. An algorithm for the optimum distribution of a
3 g 2 (A
7k%ﬁ:ﬁ~r$§'5/%ﬁ: 3 /I\ﬁﬁ%%: 8 THORS felge M regional seismic network[ J]. Pure and Applied Geophysics,
RSN SERS A NV L A VAN 1977,115(4) 1999 - 1009.
ARSI T ZIEM IR & [7] Kijko A, Sciocatti M. Optimal spatial distribution of seismic
2) %:‘F‘ TOPSIS %_\—Lﬁ//{%%{m ,ﬁzb}gy‘%g%ﬁ& stations in mines [ C |//International Journal of Rock
R e N e N Mechanics and Mining Sciences & Geomechanics Abstracts.
f-p/ 74 binl] [) 7 ""’%’3‘ ni ;:l:
7’5; ?ﬂmi,ﬁﬁﬁT AREAREE % K8 Wit AT Pergamon, 1995 1607 — 615.
ﬁ* I g Jra B [ 8] Rabinowitz N, Steinberg D M. Optimal configuration of a
3 ) 4%‘ ﬂz'ﬁl\@% iﬁ!ﬂ_\?fﬁ :FJEH {//|‘:|3J|_1 E“ %ﬁi% ,ﬁzb@%g seismographic network ; a statistical approach [ J]. Bulletin of
M REFRD e E N A E, w1l the Seismological Society of America,1990,80(1) ;187 - 196.
?ﬁ%ﬂﬁfﬂﬂ%@ﬁ?ﬁ&ﬁ%iﬁﬁ%ﬁTEﬁi’aﬁ?% [9] Mendecki A J. Seismic monitoring in mines [ M ]. New

York:; Springer Science & Business Media, 1997.
(T#% 608 1)

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

