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Fig.1 Electronic control and data processing system of high-speed camera
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Number Target strength/MPa Charge mass/g harge hole distribution
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(¢) Three-hole charge 5g (d) Three-hole charge 10g
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Fig.5 Characteristics of the spherical target
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Table 2 Test parameters and results d

Number of
) Charge Target Remaini get I‘Q]eCtlle Throw
Number explosive charge
mass/g mass/kg mass/kg momentum/kg * m/s
holes / pcs / /
1 5 162.86 2.18 31.670028

1 10 161.46 2.57 37.212038
3 5 164.3 60.2 4.12 97.78608
3 10 160.?\ 155.84 4.68 95.405248
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Table 3 Concrete material parameters
Parameter Value || Parameter Value
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Density 2.45%10%kg/m?3 Elastic modulus 27
Compressive strength 20MPa Poisson's ratio 0.20
Tensile strength 1.54MPa Initial porosity 1.10
Compaction density ratio 0.90
TNT M2yl i WL AR TR :
L
Ek:Emvmax, (3)

X, p MRS p NEFE, E NHLWNAE: n=p/p, NAIXIEE; A, B, RI, R2, w RMXBH.
TNT JEZJ%EER 1.63g/m?, ZH K 4 fin, HA D REE.

F4 TINT BHEH
Table 4 TNT detonation parameter

Parameter Value Parameter - /)\ _ Value
Po 1.63g/cm? B /3 @.ﬁGPa
D 6930m/s RI 6& 4.15
E 6x10°kJ/m3 R2 0.90
A 373.77GPa W %\ 0.35
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hical simulation calculation of C20 spherical target of 5g explosive at single hole
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Fig.8 Numerical simulation calculation of C40 spherical target of 5g explosive at single hole
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Fig.9 Numerical simulation calculation of C20 spherical target of 5g explosive at three-hole
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Table 5 Comparison of simulation and test results

) Number of explosive charge ) Relative
Result comparison Test results Simulation results
holes/pcs error/%
1 2.18 23958 9.6

Projectile mass/kg - 1. g @) -
4.12 4,47 8.5

240 4.6
Crater diameter/mm

1
3
1
3 380 3.9
Maximum throw 1 0.1971 0.2135 8.3
velocity/m/s 3 0.6104 - « 0.6819 11.7
e
4 25 Xﬁya‘
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Experimental and Numerical Simulation of Spherical Target Explosion Concrete

Throwing

DU Yong, ZHANG Yuping, DAI Xianghui, WANG Kehui, WANG Kaiqiang, ZHAO

Shengwei >
(Northwest Institute of Nuclear Technology, Xi’an 710024, Shaa@&

Abstract: In order to study the effect of blasting parameters on the throwi d stone in engineering
blasting, an experimental system for the throwing of spherical target explgsiv ete based on digital high-
i f ¢oncrete under the condition

speed image acquisition system was designed. Experiments on the thr

of single-hole and three-hole charge were carried out, and the failure d throwing quality of spherical

target after blasting under the condition of single-hole and three harge were compared. The simulation

)

model of spherical target explosion is established, and the ac S/ of'The model is verified by experiments.
ole

The concrete throwing characteristics of different expl and different spherical target strength are

simulated and calculated. The results show that when 1ty of explosive is 5g, the mass of the three

holes is 89% more than that of the single hole e siye; When the quantity of explosive is 10g, the mass of
the three holes is 82.1% more than that of the Sy hole explosive; when the quantity of explosive is
constant, increasing the quantity of the holes can tively improve the quality of the throwing concrete

and the area of the blasting pit, which is helpful to improve the production efficiency and reduce the cost.

The simulation results are in good ag ement‘ﬁ/ith the experimental data.

Keywords: spherical target; exp @“’ dycrete throwing; throwing mass



