%43 K% 4 T RRFFR Vol. 43 No. 4
2020 4 4 A Journal of Chongqing University Apr. 2020

doi:10.11835/j.issn.1000-582X.2019.009

LT o BOW Rl CRITIC ()3 I 31 HL
7o LAAE 18 4 URS: PEAN

I . KFEM.BHEKX
(ZHEIKRF FREFREILEFR,L®H # M 341000)

WEAEAHAAMNEAZTAAUFTEERBE . AL TRIEAALLTHEBERKNETF4E =4
B, AENEBTFFEAA 4 ZERFF LA EFORRARSHF 14 ARE FAFAH KRG FE 545,
AT ZBA T T MBEFERZ L, A RE S0 BB K FHIE; 5 835472 19 69 48 & B
BAGAR NI EFRE NI ENHm, JINE S CRITIC (R Z, I H -2 EET
REBZ W EEMEE FINEHAEAABRTEABRRAGCFR, FREREN . 2NEETF LK
AR AT GMATHE A S E T b A AR R RS F R S J:bﬂ% MaE . Na . M&, 51
R if Al 7 ik AT B AR GRS R X — A, AT 243
kz‘éﬁB#&éh‘,7~‘J75&%%;&%5%%3@%@%4&Iﬂr@%’%ﬁ&%???Frﬁ‘n’&o

KER R, EAAAETE ; ZHA B3 CRITICG; =4 A B

FESZES:TDS03 XERFRERD A XEHS:1000-582X(2020)04-073-12

An improved CRITIC and cloud model evaluation method for
predicting the wear risk of vertical filling pipes in deep well

WANG Shi, SONG Xuepeng ., SHI Haitian
(School of Resources and Environmental Engineering, Jiangxi University of Science and Technology

Ganzhou 341000, Jiangxi, P. R. China)

Abstract: To accurately predict wear degree of vertical filling pipe in deep mine, a cloud model has been
established to assess the risk envolved. The paper has studied the case of four domestic enterprises, such as
Longshou mining in Jinchuan. Fourteen elements, including the slurry volume fraction, were selected as
risk assessment indexes. On the basis of to the cloud model theory, variable indicators were used to choose
applicable digital characteristics. Taking the correlation between various indicators as well as internal
variation of them into account, we introduced the improved CRITIC method to gain the index weight, and
the pipeline wear risk grades were obtained by calculating the comprehensive determinacy of evaluation
indicators. The results showed that the wear risk grades of vertical filling pipelines in Longshou Mine,
Dongguashan Copper Mine, Suncun Mine and Gaofeng Mine in Guangxi were [[, [l[, IV and [l respectively.

Compared with other assessment methods, the computational model transforms ambiguity and randomness
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into a quantitative value of certainty, achieving a qualitative-to-quantitative mapping, providing an
innovation for similar research of wear degree of vertical filling pipe in deep mine.

Keywords: deep well; vertical filling pipe; cloud model; improved CRITIC; cloud generator
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Fig. 1 Flow chart of cloud model to evaluate the risk of filling pipeline wear
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Table 1 Indicator that affects wear of vertical filling pipes in deep wells
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Table 2 Range of values for each indicator evaluation level
R 5 45 1,/% I,/% I, I,/mm I;/mm Is/mm
1 0<<I,<<25 0<<1,<30 0<<1,<C0.43 1,215 1,200 0<C1,<C0.5
ii 25<1,<<50 30<C1,<C40 0.43<<1;<C0.50 10<<I, <15 150=1;<C200 0.5<<1,<<1.0
I 501, <75 40<<1,<50 0.50<C13<C0.57 5<<I,<10 100<<1;<C150 1.0<<I;,<<1.5
v 75<<1,<<100 501, 0.57<1;<C0.80 I,<5 I,<C100 1.5,
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Table 3 Range of values for each indicator evaluation level
JE 45 S I;/(mes ™) Is/m Iy/pm Lo/ % I/ gl mg/h)
1 0<<I,<C20 0<<I4<50 0<<I,<100 75<1,,<100 0<<I,,<<0.21
Il 20<C1,<C40 50<C1,<<150 100<{1,<C300 50<C1,,<<75 0.21<1,,<C0.34
Il 40<<T,<C60 150<14<C200 300<<1,<C500 25<C14,<C50 0.34<1,,<C0.86
v 601, 200<C14<C400 5001, 0<C1,,<<25 0.86<1 1,
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Table 4 Range of values for each indicator evaluation level
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Table 5 Digital characteristics of the indicator cloud model
A 55 9% B RHE I I, Iy I, I I I;
E, 0.000 0.000 0.215 17.500 300.000 0.000 10.000
1 E. 4.170 5.000 0.072 0.833 16.667 0.083 3.333
H. 0.010 0.010 0.005 0.010 0.010 0.010 0.010
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AU 565 2 e R I I, I, 1, I I I
E, 37.500 35.000 0.465 12.500 175.000 0.750 37.500
Il E, 4,170 1.670 0.012 0.833 8.333 0.083 3.333
H. 0.010 0.010 0.005 0.010 0.010 0.010 0.010
62.500 45.000 0.535 7.500 125.000 1.250 50.000
1l E. 4.170 1.670 0.012 0.833 8.333 0.083 3.333
H. 0.010 0.010 0.005 0.010 0.010 0.010 0.010
E, 87.500 60.000 0.685 0.000 50.000 1.750 70.000
v n 4.170 5.000 0.038 0.833 16.667 0.083 3.333
H. 0.010 0.010 0.005 0.010 0.010 0.010 0.010
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Table 6 Digital characteristics of the indicator cloud model
A 58 4% BT I I, I I, I I I
E. 25.000 50.000 87.500 0.105 7.000 7.000 7.000
1 E. 8.333 16.667 4.167 0.035 0.333 0.333 0.333
H, 0.010 0.010 0.010 0.005 0.010 0.010 0.010
E, 100.000 200.000 62.500 0.275 3.333 3.333 3.333
1l E, 16.667 33.333 4.167 0.022 0.333 0.333 0.333
H. 0.010 0.010 0.010 0.005 0.010 0.010 0.010
E, 175.000 400.000 37.500 0.600 3.000 3.000 3.000
1l E, 8.333 33.333 4.167 0.087 0.333 0.333 0.333
H. 0.010 0.010 0.010 0.005 0.010 0.010 0.010
E, 300.000 500.000 12.500 0.930 0.000 0.000 0.000
I\ E, 33.333 83.333 4.167 0.167 0.333 0.333 0.333
H. 0.010 0.010 0.010 0.005 0.010 0.010 0.010
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Fig. 2 Indicator cloud model
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Table 7 Wear indicator samples of vertical filling pipe in each mine

BT 1 70 Al B P R AR

W1l 24 B
I, I, I, I, I I I I I I I, I I I
SN ET 38 56.3  0.40 13 180 0.4 23 40 300 36 0.24  1.20 6 5
EJINITE 12 53.4  0.50 8 122 0.1 30 70 214 23 0.33  6.20 3 3
IR I 86  47.1 0.80 12 116 0.3 28 67 203 22 0.42  1.60 5 5
=204 13 43.0  0.48 7 104 0.6 19 28 350 56 0.53  6.40 5 2

4.1 WEHERNE
MR CRITIC w: WAL B8, S A 46 bR A B X

38 56.3 0.40 13 180 0.4 23 40 300 36 0.24 1.20 6 5

12 53.4 050 8 122 0.1 30 70 214 23 0.33 6.20 3 3
= 85 47.1 0.80 12 116 0.3 28 67 203 22 0.42 1.60 5 5|

13 43.0 0.48 7 104 0.6 19 28 350 56 0.53 6.40 5 2

Xt X AT R EAL AL BEAR B X
0.067 6 2.436 8 1.909 1 2.3534 3.3783 0.5547 0.9300 1.2643 -+ 1.9245

X 1.688 9 1.3239 0.5925 1.5689 0.5801 2.7735 2.3205 2.1072 - 1.1547
C[3.2426 1.0937 3.3574 1.5689 0.9896 0.5547 1.3950 1.770 1 - 1.924 5
1.621 3 2.667 0 0.8558 2.3534 1.8086 2.7735 2.7899 2.6130 - 2.6943
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Table 8 Indicator weight

A iR I I I I I s I
ik CRITIC ¥ 0.163 2 0.019 3 0.055 9 0.051 5 0.042 7 0.120 1 0.032 4

x9 ERENE
Table 9 Indicator weight

ﬁzm?lﬁﬁi 18 19 11(1 Ill 112 113 Ill
Mgt CRITIC % 0.068 5 0.043 7 0.091 4 0.055 3 0.133 4 0.055 3 0.067 3

4.2 FHRERESH

WG 2~5 BB &8 B AR ACA R (12) ~ (14) 3 Bl AR B B0 HRAE , oF 1 45 2] 4 48 bn A8 KU
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Bt A e L 70 LA T S P KU AR G, O 5 416 R AT A AROR ARE Y A5 25 B A8 BOBOIE AN 45 R X L, 4
ULZE 10,
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Table 10 Evaluation results and comparison of wear risk grade of vertical filling pipe in deep well

WA SREE JE Z R AHHES WAL 254y
POE 3 PCID) PCID Pl P(IV) BENESES A 7R A5 A) A5 A FRHUE R
=P AR 0.016 3 0.256 9 0.086 2 0.017 3 1l Il Il
EJINIIE:h 0.068 2 0.134 3 0.207 0 0.012 0 1 Il Il
sy a 0.000 2 0.096 7 0.040 1 0.144 6 v v v
IR REDTL 0.092 8 0.075 1 0.110 0 0.008 9 I I 11

H1 2% 10 AJAT: 4 KU 1L 3l B 70 300 3 B 400 KU 45 9 o0 ) Dy NI v i 11 4 A< T L &% L bR
S IV G T T 2. DA e ey 0 5 PV S 4] . 4 1 e ey i P I 3z R H Al JXURS: 45 2% 1
JE 3B 1L 3 B AT SR S KU S G b AR A L RE A (T 4 bR S B — Y L N AT AR Ak IV &
Uit CRITIC 2 A5 A %o H: e 1 457 38 I 450 XU RS PP Al I L 286 1 BE 433002 . P (1) =0.000 2, P (11 )=0.096 7,
P(ll)=0.040 1, P (IN)=0.144 6, T B 75 38 5 18 B8 401 fic ™ 5, O R 0 SR AT A 06 A7 7 30, S T IR
FRUSE RN 5 3 B R R s ELRURS S5 i T 11 i s B K T3 8 T 1 A0 2 5 L X 3% BH PV AR I 4
A A YR e AL A A DR 3R AR S B KRS S G A TT S, R A R T AR G R A T
AR FH AR e Tl 3R U N R R AR S Ok I A1 e T e A T RS R B IR B X — B A R e T A B B Y
B PE S BEALYE . B a5 H A PEAG 7 ik R AT X b, S5 SRS AR & L 10 BH 2 45 AU A YR A T LA GE B AL
GRAIAGhRABA N . BRI 3 RO IR AR TR A PR A 25 5 L R A L T AL A A EE R AT AR AROR AR
T A5 2R A 48 B 2T R T A VR O T L 0 A T S XU DA v, R R A R R AR A B A L 4 bR BU(E
AN S 1 55 AR 1 3 Ak 2 A R (BT s 1 A B SR R T IRURS: 45 20 1 At 2 B o JIR T Atk 7 A B Ty T A A
B 5 S A s R TR R A BB 5 HL ek dt CRITIC 32 WA i BE % %5 & 35 b 8] A AH DM, B 25 & SRS i .

5 & it
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ML 5 B0 ) J 43 28 A S A
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