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Abstract: A tin mine in Yunnan province has a high explosive unit consumption and a high number of large
blocks due to unreasonable blasting parameters, which to a certain extent affects the economic efficiency of the
mine. In order to change this status quo by optimizing blasting parameters, a single-hole blasting funnel test, a
variable-hole-spacing blasting funnel test and a sloping step blasting funnel test were carried out in a quarry in the
middle section of 1660 in this mine according to the form of uncoupled charging, based on the Livingston blasting
funnel principle. The optimum explosive unit consumption, maximum blast funnel volume, optimum blast funnel
radius, minimum resistance line and optimum hole spacing were obtained for this type of tin ore. The blasting
parameters of the quarry were optimised based on the blast funnel theory to give reasonable blasting parameters,hole
spacing and row spacing for the quarry. The parameters were applied in this mine,and good results were achieved.
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Fig. 1 Diagram of the uncoupled single-hole blast

funnel test hole arrangement
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Fig. 2 Diagram of the uncoupled variable pitch blast

funnel test hole layout
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Fig. 3 Diagram of the 55° test hole layout of the uncoupled
sloped step blast funnel
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Fig. 4 Diagram of the 45° test hole layout of the uncoupled
sloped step blast funnel



96

F1l %

2.4 wWHERNE
Ui -3 56 1 0 245 O, R R A 25 S L B AT v PR

Ui =1 200 09 A O SR A R SR TR T S 2R
b BERE ASTRER— A A 1T R B 8 A L R U
A B Y 2128 24 v 1Y 38 R RO SR 5 TR
ISR 1/2 Ak 0k BC— A~ 1 45 B 45° 15 L — 4>
A 3R 8 AN i A RS B 2 TRl 1 T B
B e AN S DR 38 17 Al I S By
N A S =4 A A AR R R R A A AR
(z,ys2). 7E 3DMine BPFiE i A8 5 B P Y
o0 A B0 A IR A T S 9 R B i a9 R
2% 2 AR i 6 Brs .

&6

10#

ot 17+ 3 S
The'deepest part-of
cblasting funnel

16* 14#

B s BuRIERNEFTESEIRE
Fig. 5 Schematic diagram of the selection of characteristic

points for blast funnel volume measurement

wAERITETEE

Fig. 6 Schematic diagram for calculating the volume of the funnel
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Fig. 7 Uncoupled single hole blast funnel experimental site



%12

RN B T R GRS B AU 97

®1 FTHRERABWREISHSEIT(d=60 mm)

Table 1 Statistics of uncoupled single hole blast funnel parameters(d=60 mm)
N Li/m hi/m hy/m R/m Ly/m V/m? q/(kg+m %)
1 0.8 0.56 0.52 0.78 0. 80 0.48 2.08
2 0.9 0. 56 0.62 0.75 0.90 0. 55 1. 82
3 1.0 0. 56 0.72 0.73 1. 00 0. 55 1. 80
4 1.1 0. 56 0. 82 0.78 1. 10 0. 66 1.52
5 1.2 0. 56 0.92 1.02 1. 20 1. 23 0. 82
6 1.3 0. 56 1.02 1. 16 1. 30 1. 62 0.62
7 1.4 0. 56 1.12 1.16 1. 40 1. 46 0. 69
8 1.5 0. 56 1.22 0. 81 1. 50 0. 95 1. 05

Note: N— Hole number;L; — Borehole depth; A1 — Explosive length; h; — Depth of explosives; R — Blasting funnel radius; L, — Blasting funnel

depth; V—Blasting funnel volume;¢— Unit consumption of explosives
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Table 2 Statistics for variable spacing co-blast funnel parameters

N Q/kg a/m hs/m m Blasting effect
1% ~2% 1.0 1.4 1.02 1.2 No bottom between two holes
2% ~3% 1.0 1.8 1.02 1.5 There is basically no bottom between the two holes
3% ~47% 1.0 2.2 1. 02 1.8 There is a root between the two holes
4% ~5% 1.0 2.5 1.02 2.1 Forming two independent funnels
5% ~6% 1.0 2.9 1.02 2.4 Forming two independent funnels

Note; N— Hole number; Q — Drug loading; a — Borehole spacing; h, — Depth of explosive; m — Ratio of hole spacing to optimum blasting

funnel radius
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Fig. 10  Sloping step blast funnel experiment
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Table 3 Oxide mine slope step blast test data statistics

o Theoretical o Borehole Charge Length of Explosion
Drilling . Actual hole Drilling . . .
Location hole depth/ diameter/ length/ hole packing/ place resistance
number depth/em type .
cm mm cm cm line length/cm
Horizontal
hole,45 °
1 170 60 112 58 114
angle to
Section Al4 roadway wall
of line 180
1660(P40) Horizontal
hole,angle
2 170 N 60 112 58 106
55 7 to
roadway wall
3.4 tEBEEAIINSHEEER T LXK ¥Amm Rk Tima,. ol K.=1. 2,

S 0 LA B0 S B RO AT BT T RHRTLARRE K = 16 UFLIR R M 1.8~2.3 m,
A7 B0 A U S R 61wt AT AR A L 0 S 3 T A N
R AEAEZ M RE N 0. 62 ke/m' . EAL K W AR L1 m. o EEDR 5 R AL IN 9% 25 B in K Tk R
FEFLIIEE R 1.4~ 1.8 m I BRBEROCR AT . th F 250 WOH bR T 0 A7 5 4 OB/ A6 B0 28
KRR K R 6.0 HRHIEILERE 143 m,

®4 AMSHILE

Table 4 Summary of hole network parameters

Blast hole diameter/mm Hole spacing/m Resistance line (row spacing) /m Specific charge/(kg « m %)
60 1.8~2.3 1.4 0.62
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