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Surface Subsidence Fuzzy Comprehensive Evaluation Model and Application
Based on Center Point Triangle Whiten Weight Function

WANG Hong' ,LI Xiang-yang', YU Xiu-wu' ,HONG Chang-shou’
(1.School of Environmental Protection and Safety Engineering, University of South China, Hengyang,
Hunan 421001, China;2.School of Resources and Safety Engineering,

Central South University , Changsha, Hunan 410083, China)

Abstract; According to the factors which affect surface subsidence caused by underground
mining of metal ores, evaluation index system of land subsidence is established. A fuzzy
comprehensive evaluation model of surface subsidence for metal mine,based on the AHP
Fuzzy method and the center point triangle whiten weight function to determine the weight
and membership degree of each index,is established.The model has been proved valid by
using in an underground mine in Jiangxi Province.

key words ; underground metal mine;fuzzy comprehensive evaluation model; center point

triangle whiten weight function ;land ubsidence

s HH#A.2016-05-31
TER® T F  54(1988-) 3 Wm 25 H , B e R R AR 5 42 4 TR 2= e B B S g0 0 , A 1. =22 7 ) .
122 G AR N2 42 W



55 30 #5473 )

TE LA BTl = A A R B R DT RO 25 5 DT L 2 B iz 45

W < Jm A7 LU T PR AU HOB s, IRk
G155 RS Bl 5 M R T KRS o B 2 38 . b T
DURE T 7 2 SN BBR DK IR AN =
SR L E R WA AR R R TR S R Y
RGTFAFARI B, 30 AT AR 7 A 35 ] i
HEZSIREEHR 7 A T B R 2 A . [ A A1 X 3
NI RT L A i F DT S LT S A A
WL 2255032 2 i pR A0 | BB AR L BEAULIE A
Hot 75 vk (BB BE K 6 R Ge e N Tl
LML AE) VT R IS FTBOR 2 I a3 BT i A =
A R B ST T B R AT L R DT 2555
PEANAERY XS 4 Ja A L T TR ik i i) b e TR
BEATIEAT, A 1L 2 4 A e R S AR

1 R R DU R P P AR A 2R

FE N ADXS TG JE AT LU T PR 5 | i T L
B AR MR R 3R A T R ST, X S PR 3T IR i
NFATHINZ SR PR IS AR &R
FERGHAR KR A PIRIE FifiE T
—ZARbR 4 A4, THAEPR 20 4, AR 1.

1) BRM TN R AR PRt Rad R, 2

ZRZ R I A IR M 2% Xk M TR IC R )
F R —PHRRERE T 3 A AR HUBT R R - 5
a3 7K SO A6 AF AL PR A ) B g 2 o b T
Fiyit FE AR W RS T 00 h R AL S 8 A R
JELJEE MU A A A JEE 5 K SO S 4 MR K A
MR KRB B, UL AR RERDIRGL ; 28 H
By 1 o S A R Y B R T 55 R A
A

2) RA R R AT IF R b AN 2647 1 B
X i TR TRE L % e PR A, R — 246 A
AR EEZE I T 3 AR ORI R R IX R GE LA
PIER HORRZR AR SRR R XU A R 3 245
RIS RE e B SETR LA R A RS 5 A
PRI R EEAR B HI BRI 1% TR 1Y H 10
iR B AN T A I B s BRI IR ERE AR
SRR 82 XY IR 2 BOMIAL BE5 95 e B

2 PP E

F P Fuzzy AHP P50 A S AR
— PRI R, AT B A T AR AR, 25 SR L
# 1.

®1 TMERERRNE

Table 1 Evaluation index system and weight
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Table 2 Evaluation index value of surface subsidence

sk Fe (A X ) fobr FEAR{H DX 1]
I Il I I I I
Ay (0,3.5] (3.5,7.5] (7.5,10] A, (0.5,3.0] (3.0,7.0] (7.0,10]
A, (0.5,4.0] (4.0,7.0] (7.0,9.5] A, (0.5,3.0] (3.0,7.0] (7.0,10]
A, (0,3.0] (3.0,7.0] (7.0,9.5] Ay, (0.5,3.5] (3.5,6.0] (6.0,9.5]
A, (0,3.0] (3.0,7.5] (7.5,10] Ay, (0,3.0] (3.0,7.0] (7.0,10]
A, (0.5,3.0] (3.0,6.0] (6.0,9.5] A, (0.5,3.5] (3.5,6.5] (6.5,10]
A, (0,3.5] (3.5,7.0] (7.0,10] A, (1.5,5.0] (5.0,8.0] (8.0,9.5]
Ay, (0,3.5] (3.5,6.5] (6.5,10] A (0,3.0] (3.0,6.0] (6.0,9.0]
A, (0.5,3] (3.0,7.0] (7.0,10] A, (1.5,5.0] (5.0,8.0] (8.0,9.5]
A, (0,3.5] (3.5,6.5] (6.5,10] Ag (0.5,4.0] (4.0,6.0] (6.0,10]
A (0.5,4.5] (4.5,7.5] (7.5,9.5] Ag (0,4.0] (4.0,7.0] (7.0,10]
33 RbESAEUNERRRERE 0.X ¢ [V, vi"]
AE3E L 2 A AR BT A X-v,, |
HHAT A R4 3 AIRE TF L s oy <y, —y, X S NN (= 1.2.3)
UMK TR A 010 107 AR AR B 106 7 K 53 v - x
X24+x! X e [V
ATREE] S A AR Yy = XY =T Yo =Y
3 2 4 3 (1>
n:&jﬂngﬁfgnﬂiwﬁlﬁﬁ. R FHGHATIH 1L
. F(X)
LX) = (k=1,23) (2)
2 FD
MR ARG i 7 1 LI I =P 2 i s
JRIE f: () f(2) ().

1 =RBELUNEHRER

Fig.1 Schematic diagram of the center triangle

whitening weight function
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Table 3 The membership degree and the actual value of the evaluation index
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Table 4 Results of the first fuzzy comprehensive evaluation
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