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Numerical simulation of pulsation features of pressure in explosion cavity
and distribution of explosive energy in rock blasting
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Abstract: The research status of explosive energy and explosion cavity in rock blasting is analyzed. The computation models of
independent development based on the rigid block discrete element method are introduced, including deformed block model,
multi-scale model and explosion source. The improved numerical model is suitable for studying the explosion effects in the
near-source region. The pressure of explosion cavity and distribution of explosive energy in rock blasting are simulated.
According to the simulated results, the pulsation feature of pressure in explosion cavity is obtained. It is pointed out that the
rock structure in the near-source region has the little effect on the pulsation pressure in explosion cavity, and that the pressure
peak in explosion cavity has nothing to do with the explosive charge. On such a basis, the theory of thermodynamics and elastic
mechanics is used to analyze the distribution rules of explosive energy. The influences induced by the failure of rock mass on
the distribution of explosive energy are discussed. Finally, the proportion of energy used to fracture rock, deform rock and
throw rock block is proposed.
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Fig. 1 Mode of elements around spherical charge
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Fig. 2 Variation of pulsation pressure in explosion cavity for charge embedment depth larger than the critical depth
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Fig. 3 Pulsation features of pressure in explosion cavity
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Fig. 4 Variation of internal energy in semi-infinite body
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Fig. 5 Variation of dynamic and deformation energies
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Fig. 6 Variation of internal energy of rock failure near charge
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Fig. 8 Variation of internal energy for explosive index=1
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Fig. 9 Variation of dynamic and deformation energies for explosive

index=1

R LA AR LI A BE ARG 1 B, ANFAT KB L

WINASTEREFEARE N %, LB/, EfR)ahRE
WA E, (VRIS EEAT PR, WRAE)E 2
W RSB RIFE M, AT PR T e, X
Pl D0 B RS 1R 1) fo KB BEL) R AR B RE RN 5%,
TP RE R 2 5 B RE R 1.5%, LK 10

0.05

0.04 -

~ 0.03 -

Ql

= 002}

001} W

0.00

-0.01

) ! ! L
0.16 0.20 0.24 0.28 0.32
tls

10 RIKILHHHFERIBEE
Fig. 10 Throwing energy of rock block
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