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Evaluation of Deep Hole Bench Blasting Effect based on
Combination Weighting and Grey Clustering Evaluation
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Abstract; 1In order to comprehensively evaluate the effect of deep hole bench blasting in Weijiamao Coal Mine,
considering the three objectives of blasting quality, safety and economy, eight parameters such as block rate, root
rate,back crack distance,loose coefficient, unit consumption, long-meter blasting amount, vibration speed and flying
distance were selected as evaluation indexes. Through UAV , high-speed photography, vibration monitoring and other
technical means, the field monitoring of four production blasting flat plates in Weijiamao Coal Mine was carried out.
In the meantime , the data analysis was carried out by Split-desktop , Motion studio and other software,and the quanti-
tative indexes of the above parameters were obtained. The subjective and objective weights of evaluation indexes are
obtained by using analytic hierarchy process and CRITIC method respectively,and then the combined weights of each
index are determined based on the principle of maximum sum of squares of deviations. The grey clustering method is
optimized by using the center point triangle whitening weight function, and the grey clustering evaluation model of

blasting effect is established. The deep hole bench blasting effect of Weijiamao Coal Mine is comprehensively evalua-
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ted,and the order of blasting effect of four flat plates is obtained according to the comprehensive clustering coeffi-

cient. Finally, the main problems of the flat plate with the worst blasting effect are analyzed by comparing the index

data. The results show that the combined weight of explosive unit consumption, bulk rate and base rate is greater than

0. 15, which has a great influence on the blasting effect. The order of blasting effect of four flat plates is that 1080 flat

plate > 1064 flat plate > 1096 flat plate > 1112 flat plate. The 1112 flat plate needs to be combined with geological

conditions to optimize the bench blasting parameters for the problems of large back crack distance, high unit con-

sumption,small blasting amount per meter and large flying distance.

Key words:

grey clustering evaluation

IR #2 KA LAY TR 32 22 LALTRAL &5 B g iy
& B BRCR B IR I 5 Fg A (0T) By ™
RIS R, B 23 5 e B 45 DT FEL R PR35, AR B
Dl 22 4, BV O R BT 1128 T 3 A A 7 2
A RRASE A IR SRR, AT VR AL & B
BEIRCR A 5 B HERRIE O, %00 A 1 i 2 8, R AR
TR A  RUETF R 4 HAT B R E
#e K B PRGN W S 2 A b, R 5
EWZHE, HAN 1R B0 5 — B AR BECR P 7
ko BHFEFHENZ BRI AR B MR
JERES MEZGRARE REHEE A R L
WA FEAR , R TR 255 P ORI 1 22 k0 45 )
JUHIE R AN B BHE | 2o R R B A5 T 1k R Ak
RAEATEPERE BRI . AR R RO 25
BN T, TR IRESH e T R (4 52
PR B, 7 7 2 ARG D HIL BT 12 30
FEVRI 2 8 3 G M RPN
SR TR [ R A TR AL IR, 3R T s
AHP-HBERIZE G VAN I i S R L B BUR BOCR 55
PR D7 0k o 2R 04 IS LA S T
BT AS L PR AR RN 2 B A T i A R S
REFE VPR, X PR B Z N e A T
$255e A R R KA O R B BOREAT TP
TR TE ORI R ML 25 AN R B4 12 Titds
P PP A B ] o D R A 200 B Wt K A
YERIRE AR , AR A S I K3 A 7 4545 s 14 R Sl
FE R X 3 TR RCR A T SR AP R ER
PLAFIEIC T 8 TP F 41, 12 FHASAN] i 22 10 265 B
HES T RRCRER S PR R, I XTI LU iR R =
IR 4L A% 7 6 (9 BRI R AE AT 19T o VT
A TR R B BOR 2Pk R AR
SO =S5 T, e ORHE R AR B IR HEIE 2555
R ANE SIRLY/BIi: N SN 1T Sl R
PRS2 R SCR PN T 5 ORIV E RPN
FYERHTRIREPLYE , iz ] DEMATEL (5 5256
=AM SEWM (ZEFIRAL L) TH T R i R

deep hole step blasting; blasting effect evaluation; on-site monitoring; combination weighting;

PN FEPR IR G BUE , SR 5 ST AR B ROR A o8
T Xt 5 R BRI T T I

MCIAE ARG AT LU Y, 75358 BOA [] (1 H8 A A
FRIFGEGAE 30T 05 AT B SCR P g, PE
T3 PR b A A i R e AT . H
i B IRAO T 5 F 2R RS, EWRALE , 2
UL FEIRAEL S 20 WA , AR AL 2 5
FHOES . A5 B ERAFAE— € 1 Jay BRAE , a2 By
GIHTE: AR M, R A2 & 50 WS R
R R XA A PR, B R AR A2
RE A — 2 3l ; 28 7 RECE AR FE RIS bR A 1Y
FHOCTESE

G PR R R S BR AR T R, 5 AR I B i
A A=A AR, OB R AR 5 AR
B NHLR B AR KR B PR3N R
B 8 NS N BLAR i IR AL & YR BECR 1Y
PR bR . I TC AL R PR Sh MR SRR
FBIT B W, 3] A Split-desktop , Motion stu-
dio S5 BAF AT 734, 15 3% S 2 T8 b .
A3 S R A3 F CRITIC 15314548 bR 4 = 00
AN ALE , SR 6 T 221 J7 Mt R ) 3454
B RCE A3 F8 bR R AL 15 B B8R 1 52 i)
FREE . A H G 5 =R AR BN K 6 SR 2 vk
FTARAL , ST T R BBRICR R K 8 BRSSP AR A | % 2k
KON TRAL & BT B SCR 1T T 2550, TR
A RERBARE] T 4 P B8R L2 i
Fro R LEHR R B AT TR RO e 22 1 P 2
FEAAAER I, Ry A TF e i S B A AR it T
— B MR . b T RS O TR 2R L
A—ERNZSHMAE.

1 TiEMR

TR b 5 KA Ak PN 57t 0O 22 0T T AR TG
AR GHEBE N, 7 X R R 8 18 250 — E 17 NNE,
{1 NWW A SRR I, XA G W 5 3 R 2 e
8, BTG 2R R R B, 4 X A A4



90

i3 2023 46 H

=t AR 2 - T oA o | L EN 4 T nb M1 - N =
TR LD PR AR A

W DR IR AL 5 Bk (4 07 sUp 9 B 2 )= o
K, G0 m 9 ~ 18 m, i 1 70°, JE fL H 1%
250 mm 2R 2 FLRCR B KE 2y, 325 % )% 0. 8 ~
1.0 g/em’ , FESEHI A 42 . RO IAR G 5 ¥ 52

—BeAifL 4 ~8 H, WAL AL

ARSI X HA AR 4 A543 AR
PRI IR T RGN . AR R RS
R 1 PR, Hirbr 1064 Fi1 1080 ~F-£: [ S By T 77k
BB FLE IR 0

x1 ARFEHEWSHE

Table 1 Comparison table of blasting parameters of different flat discs

am W i ffix AR

B e N e P 1
1064 12.5 4 9 9 x7 12.5 0 5.3 250 286 150 8
1080 10.0 4 7 9 x7 10.0 0 4.3 250 244 176 4
1096 16.0 4 9 10 x8 17.5 1.5 5.3 250 480 107 4
1112 9.5 4 9 8 x6 11.0 1.5 5.3 250 228 235 8
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Table 2 Grading standard table of bench blasting index
PN AR R R4y B — B 7
KELE/ % 0~1.0 1.0~2.0 2.0~3.0 3.0~4.0 >4.0
RIKE/ % 0~0.1 0.1~0.3 0.3~0.5 0.5~0.8 >0.8
JE S/ m 0~1.0 1.0~1.5 1.5~2.0 2.0~2.5 >2.5
LN EY >1.4 1.4~1.3 1.3~1.2 1.2~1.1 1.1~1.0
HFE/ (kg m™) <0.3 0.3~0.35 0.35~0.4 0.4~0.45 >0.45
FEA L/ (m® - m ™! >70 70 ~60 60 ~50 50 ~40 <40
PR HE/ (em - s7") 0~0.5 0.5~1.0 1.0~1.5 1.5~2.0 >2.0
TRIEHEES/m 0~50 50 ~ 100 100 ~ 150 150 ~200 >200
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Fig. 2 Triangular whitening weight function of center point under different blasting effect evaluation indexes
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Table 4 Comprehensive clustering coefficient and evaluation results
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