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Fig.1 Numerical model of slotted cartridge blasting
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Table 1 Parameters of explosive material and JWL equation of state'*"!

p./kgm™ D, /m-s A /Pa B,/ Pa R, R, w Peos / Pa Ey/)-m™
1630 6930 3.7377%10" 3.7471%x10° 4.15 0.9 0.35 21.0x107 6.0x10?
Note: p, is the material density. D, is the detonation velocity.

®2 UIBEEMOR RORS T RS

Table 2 Parameters of slotted tube material and equation of state!*”’

p./kg-m>?  G/Pa a/Pa b/ Pa c n m T,/ K y
7896 8.18x10' 3.5%10° 2.75%108 0.022 0.36 1.0 1811 2.17

Note: p, is the material density. G is the shear modulus. y is the Gruneisen coefficient.
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Table 3 Parameters of RHT model for rock mass!?*!

po/kg-m~ G,/Pa f./Pa A £ & & Q

2750 1.67%10'° 3.5x107 0.10 0.18 0.53 0.70 0.6805
B A N B, B D, D, ey
0.0105  1.60 0.61 0.032 0.036 0.04 1.00 0.01

Note: p, is the mass density. G, is the shear modulus. £ is the relative tensile
strength. £ is the relative shear strength. g is the compressive yield
surface parameter. g is thetensile yield surface parameter. Q, is the
meridian ratio of tension and compression. B is the brittle to ductile
transition. B is the compressive strain rate dependence exponent. g, is

the tensile strain rate dependence exponent.
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Numerical Simulation on Blasting Mechanism of Slotted Cartridge Based on Coupled SPH-FEM Algorithm

CHENG Bing, WANG Hai-bo, ZONG Qi
(School of Civil Engineering and Architecture , Anhui University of Science and Technology ; Huainan 232001, China)

Abstract: To further study the blasting mechanism of slotted cartridge, blasting model for slotted cartridge with a charge decou-
ple coefficient 2.0 was established by using coupled SPH-FEM algorithm in AUTODYN. The expansion process of the detonation
product in the early stage of the explosion, the velocity of detonation product particles and the damage evolution of rock mass
around borehole were analyzed. Results show that the detonation product particles can move forward at high speed due to lack
the constraint of slotted tube in the slit direction. The maximum velocity of the detonation product particles can reach
4750 m-s'. The front-end product particles reach the borehole wall and the rock mass starts to be damaged at 3.5 ps. With the
continuous expansion of detonation product, rock mass is further damaged in the slit direction. In the non-slit direction, the ex-
pansion of detonation product particles is hindered due to the restraint of the slotted tube. The maximum velocity of particles is
only 800 m-s™'. At the same time, the slotted tube driven by detonation products moves towards borehole wall slowly. The slot-
ted tube reaches the borehole wall and rock mass starts to be damage at 12.6 ws. However, the small range of damage distribu-
tion is only formed, and the borehole wall maintains good integrity in non-slit direction.

Key words: coupled SPH-FEM algorithm ; AUTODYN ;slotted cartridge; blasting mechanism; numerical simulation
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