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Fig. 1 Schematic diagram of blast hole layout in single-hole blasting funnel test
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Fig.2 Comparison before and after single-hole blasting funnel test
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Table 1  Test results of single-hole blasting funnel
1.8 W HEALREE, ST, bR EBEESRER BREORSHRE, BN HARY SRR MR
N m m m m m m® kg (kg+m™)
1* 0.35 0.33 0.25 0.143 0.160 0.015 0.15 10.286
2# 0.40 0.40 0.32 0.216 0. 190 0.031 0.15 4.800
3# 0.45 0.45 0.37 0.280 0.250 0.060 0.15 2.509
4* 0.50 0.47 0.39 0.233 0.210 0.058 0.15 2.571
5* 0.55 0.55 0.47 0.148 0. 180 0.033 0.15 4.500
6" 0.60 0.60 0.52 0.114 0.150 0.019 0.15 8. 000
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Fig.3 Characteristic curve of single-hole blasting funnel

2.2 TABZFAEBRBRERHIR
2.2.1 A HZE

AR LI 22 AL [ B i F 56 o0 o 4 4, R4
2 AL, 3L 8 AL, R E LSRR A,
WP . AR LA < A 2 ) B 24 0 v
DGR S F e S 28 R R AL S R AL
40 mm, LI 0.40 m, B 2GRS 0.4 m, HFLIAIEE 7° 4L
18 FLIRIFE A 0.5 m 9" F1 10" L] HE A 0. 6 m 11" FLFN
12°FLIAIFEA 0.7 m A3°FLAN 147 FLIRIEE ) 0.8 m, it
BRI AE S 24 D BRI 1) 28 F LI 22 L ) B g

e =10, B FLAS ZE ST U ICAR 1.2 m sy kb B
A B T A A 1 KO, L a] B AR 9 PR AL
SRBARIRAS R B S AR BRUE, A SR AL A
1.75R 2. 00R 2. 25R 2. 50R &L HA2 M 40 mm, K
2 AFAAES, B EBN 32 mm, K E N
300 mm, 24 BT 0.3 ke/ . FAMMEALE | BAE
2, R FH A LA LR R AL ]y Jy =Rt Tk A
KRR ZE R /N 1 m A FLoR O LI SE , X
TIREERT 1 m (AL, HIHIER EEA/NT 0.6 m, 48
FLIE ZALIR) Bl > X ger i LA LR 4.
W R K

74l 8'fL 94l 10" 1L

1200

i

12" 4L 13"4L 14" 4L

L IATLALALATTLLLAA TS TLEALS

a) IEHLREE

2.25R 2.50R

7L 84l 94l 10°fL 11l 12°fL 13°fL 14" fL
b ) R
B4 TrAERHEHIKHELGERER

Fig.4 Schematic diagram of blast holes in variable hole spacing blasting funnel test
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Table 2 Test results of variable hole spacing

multiple-hole blasting funnel

LA 5 FUREE,  Zhfudhaes BEERESE SRR
m BB/ m BBY/m®  (kg-m™?)

7* ~8* 0.7 0.4 0.10 3.0

9% ~10* 0.8 0.4 0.12 2.5

11* ~12* 0.9 0.4 0.12 2.5

13% ~ 14* 1.0 0.4 0.11 2.7

2.3 MEAHMEHE AR
2.3.1 A HZE

A B B AR BOEFAEEIE A 1.2 m AMEURHEIE
R PR AL, b E 2 ML, TR
LR AT B L, B AL B AR 40 mm, T OH OB
TR, BB LS, T XM AL R BE A B AT 5

I, AFE o PR IE IR A HERR IR . sl S fL Z A1 AH B
S AL AR R AN /N T 305 mo BT ML AL IR
2.2 mo BWIHMELLIUR A O 307, DL FL A2 BR A 2
. RKARM 2 SaaF KL, G ERA
32 mm KN 300 mm, 255w oh 0.3 ke/4, HA
ML S B2y, AL 2GRN 1.5 ke, 2 LT
B2y 3 kgo RJTPSLALIRA R FLIAIEFLE KR 7
AT . BEALIE R AV AT E . R &
Al T < I M AL A L S

\ BL{ M A
. 30°
7777 777777777/ 777777

Bs5 #mamEsRHiREIFETEE
Fig.5 Schematic diagram of blast hole layout

in inclined slope step blasting funnel test
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Table 3 Test results of inclined slope step blasting funnel

AL POl Sl AL Bt AL STl RPiRBE/ i AL/ HUERE/ O RALE4 BUMMEHZ/
G5 WE/m WE/m R/ () R () kg (kg-m™") m KJE/m m

9* 2.2 2.25 30 27 1.60 1.5 0.71 0.65 0.08 0.985
10* 2.2 2.20 30 30 1.58 1.5 0.72 0.62 0.18 1.01
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Fig.8 Cloud diagram of excavation blasting damage before and after optimization
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Table 4  Blast holes layout and charge parameters
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Fig.9  Schematic diagram of optimized blast hole layout
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Optimization and application of drilling and blasting parameters in Jinshan Gold Mine

Min Zhongpeng', Wang Boping®, Zhang Yongliang®, Wu Di’
(1. Zhongjin Gold Corporation Limited,
2. School of Civil and Environmental Engineering, University of Science and Technology Beijing;
3. School of Mechanical & Automotive Engineering, Qingdao University of Technology)

Abstract: In response to issues such as over-excavation, inadequate excavation footage, and excessive rock frag-
mentation in the excavation and blasting of Jinshan Gold Mine, a blast funnel test was conducted at — 155 m level to
determine the range of blasting parameters. Using LS — DYNA numerical simulation software, a blast hole plugging
model, stress cloud charts for different delay times, and full-section rock damage cloud charts were established to opti-
mize the excavation and blasting parameters of Jinshan Gold Mine. Finally, field tests were conducted to verify the uni-
versality of the optimized blasting parameters. The results show that the excavation and blasting parameters optimized
for the entire section can meet the production requirements of the mine, with smooth excavation sections, concentrated
blasting piles, uniform rock blocks, and stress wave superposition ensured for delay times below 100 ms. The average
explosive consumption per unit volume of excavation and blasting decreased from 3. 28 kg/m’ to 2. 92 kg/m’, a
decrease of 12.3 % ; and the unit volume consumption of detonators decreased from 2. 28 units/ m’ to 1.97 units/m’,
a decrease of 15.4 % . The blasting effect is good and can be widely applied in the mine.

Keywords: roadway excavation; blasting funnel test; blasting parameters; .S — DYNA numerical simulation; drill
and blast method



