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Abstract: In order to study the main influencing factors and variation law of the throwing velocity of broken
rocks in bench blasting, the dimensional analysis method is used to determine the main influencing factors of
the throwing velocity of broken rocks. The high-speed photography system and bench blasting model experi-
ment are used to study the variation law of the throwing velocity of broken rocks under different influencing
factors. The results show that the main influencing factors of the throwing velocity of broken rocks are unit

explosive consumption, the relation between minimum resistance line and explosive quantity (W*/Q), and un-
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coupling coefficient, the most sensitive factor of the throwing velocity is unit explosive consumption, the sec-
ond factors are W*/Q and uncoupling coefficient. The high-speed photography images show that when the
blasting action time is 0. 5 ms, the rock displacement appears on the bench free surface; when the blasting ac-
tion time is 2. 0 ms, under the action of the explosive stress wave, the crack appears on the bench free surface,
and the movement form of the broken rocks can be divided into the bulging movement stage and the throwing
movement stage, there is an obvious transition stage between the two movement stage. There is an obvious
nonlinear relationship among unit explosive consumption, W?/Q, uncoupling coefficient and throwing velocity,
the throwing velocity increases in exponential function with the increase of unit explosive consumption, and
there is a critical unit explosive consumption to increase sharply the throwing velocity of broken rocks, the
throwing velocity decreases in power function with the increase of W*/Q and the decoupling coefficient.

Keywords: broken rock; bench blasting; dimensional analysis; throwing velocity; high-speed photography

system; model experiment
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Fig. 1 Bench model and schematic diagram of blasthole
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Tab.1 Blasting parameters of unit explosive consumption bench blasting model experiment

85 IR 4 5 W/cm L./cm Q/g q/kg+m* L,/cm L,/cm
1-1 14 14 1. 20 0.27 22.9 2.4
1-2 14 14 1.65 0. 34 24.7 4.2
1-3 14 14 2.10 0.40 26.5 6.0
1-4 14 14 2.55 0. 46 28.3 7.8
1-5 14 14 3.00 0.51 30.1 9.6

2 W/Q BB MR WA AL 1 B 2 %
Tab. 2 Blasting parameters of W*/Q bench blasting model experiment

Y G 5 W/cm Q/g W /Q L./cm d,/cm Ly,/cm Ly/cm
2-1 12 1.58 1.09 12 1.0 22.5 4.0
2-2 14 1.58 1.74 14 1.0 24.5 4.0
2-3 16 1.58 2.59 16 1.0 26.5 4.0
2-4 18 1.58 3.69 18 1.0 28.5 4.0
2-5 20 1.58 5.06 20 1.0 30.5 4.0

3 AHE R B O R AR I 1 M 5 S 5
Tab. 3 Blasting parameters of uncoupling charge bench blasting model experiment

TR 2 5 n W /cm L./cm Q/g d,/cm L,/cm Ly/cm
3-1 1. 250 10 14.5 3.08 1.0 31.0 10.0
3-2 1. 500 10 14.5 3.08 1.2 31.0 10.0
3-3 2.000 10 14.5 3.08 1.6 31.0 10.0
3-4 2.500 10 14.5 3.08 2.0 31.0 10.0
3-5 3.000 10 14.5 3.08 2.4 31.0 10.0
3-6 3.375 10 14.5 3.08 2.7 31.0 10.0
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Fig. 4 Broken rocks bulging movement (model 3-2)
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Fig.5 Broken rocks throwing movement (model 3-2)
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Tab.4 Throwing velocity of broken rocks under different blasting parameters

(10

q/kg + m™? v/me s ! wW*/Q v/me s ! n v/mes !
0.27 5.70 1.09 8.70 1. 500 14. 06
0. 34 6. 30 1.74 6.67 2.000 9.12
0. 40 6.57 2.59 6.17 2.500 10. 75
0. 46 7.35 3.69 5. 84 3. 000 9. 64
0.51 12.91 5.06 5. 54 3.375 10. 19
B2 4 A5 RO X 5 X R R PR S 50 Y L R
0.27 0.34 0.40
X{1.09 1.74 2.59:{, (11D)
1.500 2.000 2.500
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