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Abstract; In order to better deal with the fuzziness of language and randomness of quantitative analysis of evalu-
ation grade in blasting effect evaluation,a cloud model evaluation method for open-pit mine blasting effect was estab-
lished based on DEMATEL-SEWM. DEMATEL ( Decision Laboratory Analysis Method) and SEWM ( Structural En-
tropy Weight Method) are used to calculate the weight coefficient of blasting effect evaluation indexes ,which objec-
tively reflects the influence of the correlation among indexes and the difference degree of index weight judgment. The
randomness and fuzziness of blasting effect evaluation are objectively described by using cloud model eigenvalues,
such as Expected Value E, ,Entropy .E, and Excess Entropy H,. Considering the influence of various index weights,
the comprehensive membership degree of blasting effect is analyzed and the evaluation grade of blasting effect of

open-pit mine is determined according to the principle of maximum membership degree,so as to better realize the
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quantitative visual representation of fuzzy randomness of qualitative concept in blasting effect evaluation. The model

was applied to evaluate the blasting effect of an open-pit mine,and the results showed that the mixed weights of each
index are 0.101,0.102,0.154,0.163,0.128,0.112,0. 132,0. 107, respectively. According to the weight,it can be
known that the powder factor, the big block percentage and the vibration velocity have a great influence on the blas-

ting effect. The cause degree of the powder factor is 1.2961 and the cause degrees of other indicators are negative.

Therefore , the powder factor is the reason element which is the key factor to improve the blasting effect. The compre-

hensive membership degrees of the four blasting effects are 0. 358,0. 339,0. 360 and 0. 469, respectively. Mean-

while , the evaluation grades of the four evaluation results are all above good ,which are consistent with the actual situ-

ation and verified the effectiveness and feasibility of the model in blasting effect evaluation.
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Table 1 Evaluations level and scopes of indexes

EHEE = g 5 TR

KAEE/m [165 -200] [125 - 165) (85 -125) [45 -85) [0-45)

BRI 51 [0-6) [6-7) [7-8) (8-9) [9-10]

KRR/ % [6-9] [4-6) [2-4) [1-2) [0-1)
Yezh2%e/ (kg - m™®)  [1.50-1.8] [1.20-1.50) [0.9-1.20)  [0.6-0.9)  [0.30-0.6)
RS % [1.0-1.1) [1.1-1.2) [1.2-1.3) [1.3-1.4) [1.4-1.5]
BIER/% [0.4-0.5] [0.3-0.4) [0.2-0.3) [0.1-0.2) [0-0.1)
RN/ (em - s7") [2.5-5] [1.5-2.5) [1-1.5) [0.5-1) [0-0.5)

FERBE/ (0 - m™) [0-5) [5-10) [10 - 15) [15-20) [20 -30]
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Fig. 1 The membership degree calculation
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Table 2 Survey statistics of evaluation index about the four blasting effects

BT

RAERE BBEES  RRER AR RERE RER  RIEE EXEEE

(") (V;) (V3) (V) (Vs) (V) (V7) (V)
B1WEH 7430 8.20 0.60 0.51 1.30 0.16 1.11 8.84
E2WEH  82.50 8.50 2.06 0.56 1.47 0.24 1.27 7.42
EIWEK  61.50 9.00 0.11 0.69 1.21 0.18 1.40 7.21
EAWEB  64.80 8.60 1.48 0.41 1.37 0.27 1.84 7.22

4.2 BEBREM
EEHRERITERHE, BICRETA
EIRZREZERXR, BIA(L) ~ (D) FEILEEFE

R3 IBEBRITMER

WARERE T, M RAEIR W E B, 18R g MK C,.
0 E M, MBI REE R, W3 ~ R4, H—
P hltgtREI R KRB LA YrigtrE i, LA 2,

AR IERE T

Table 3 Comprehensive influence matrix T of blasting effect evaluation index

COABER BERS KR

KEZERE MERE  HURR

WNEE ERBEE

(V) (V) (Vs) (Vo) (Vs) (Vs) (V7)) (V)

v, 0.0047 0.0555 0.0530  0.0000 0.0535  0.0026  0.0069 0. 0487

v, 0.0024  0.0087 0.0466  0.0000 0.0469  0.0022  0.0044 0. 0045

Vs 0.0485  0.1002  0.0157  0.0000 0.0598  0.0047  0.0492 0. 0512

v 0.1566  0.1954  0.1820  0.0000  0.2030  0.1482  0.2064 0.2129

Vs 0.0069 0.1003  0.0557 0.0000 0.0200 0.0466  0.0510 0. 0513

Vs 0.0050  0.0583  0.0138  0.0000 0.0998  0.0066  0.0509 0. 0511

v, 0.0489  0.0648  0.0583  0.0000 0.1045 0.0485  0.0116 0. 0553

Vs 0.0507  0.0665  0.1000  0.0000  0.1028  0.0068  0.0532 0.0136

x4 EMEFHROEM, FIEEER,
Table 4 Centrality M, and Reason R, of the evaluation index
CAER BMES R MARE BRBRE REE  RIEE EREEE
(") (V) (Vs) (Vo) (Vs) (V) (V1) (Vs)

BB M, 0.5481  0.7599  0.8511  1.2961  0.9634  0.4910  0.8198 0.8792
JRHEE R, -0.0988 -0.5287 -0.1929 1.2961 -0.3051 -0.0364 -0.0416 -0.0925
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Fig. 3 Standard cloud chart of root rate
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Table 5 Mixed weights of various indexes

CAER BERE

KRR  KEZGRME MBRK

BER  REE FERRHE

HE (") (V2) (V3) (V4) (Vs) (Vs) (V) (V)
w 0.120 0. 090 0.180 0.130 0.110 0. 150 0. 140 0. 080
w® 0. 083 0.115 0.129 0. 196 0. 146 0. 074 0.124 0.133

W 0. 101 0.102 0.154 0.163 0.128 0.112 0.132 0. 107

xR 6 MRBHIRNEGEREE,
Table 6 Comprehensive membership degree u, of four blasting effects

SRER
e FEE = B % REF
51 B 0.008 0.088 0.205 0.358 0.295
552 R 0.010 0.128 0.339 0.251 0.211
53 R 0.010 0.179 0.194 0.360 0.148
55 4 R 0.021 0.242 0.122 0.469 0.183

B3 4 WA, AR IR AR OB M, KD IRE
BHHEF RV, > Vs>V > Vo>V, >V, >V, >V, ¥
ZisFER R B 1. 2961, HABSE AR i IR B BE /N T
O, iR EZi ke V, NIRHER, Hihigtniy HEERE
£, VASEZS R TR R R P A TR O 307, T8
T X} FEZ BRI IRAS BB T B R ROR

AN IE A E 2 528 0.101,0. 102,
0.154.0.163.0.128.0.112.0. 132.0. 107, #4791
AIEBA, NER A ZIE RS H MR &4 K8
FREE R, WO IR K ; B G, KEZ BAAE
KR RFNYR 35 5 % =R AR IR B RUR
Ko WRBHER R FZAKREEZ 74 0. 358,
0.339.0.360.0. 469, 13 & B A & B I, PEA 45
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