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Numerical Simulation of Gas Flow within a Radial Fracture Created by
Single-Hole Blasting

Yong-Hun Jong and Chung-In Lee

Abstract In order to explain entirely dynamic fracture process induced by blasting in rock mass, it needs to consider
detonation pressure and gas pressure acting on blasthole wall simultaneously. In this study, prior to simulating the
coupling between gas flow and rock mass, we analyzed effects of gas pressure-time history, length of cracks and
equation of state adopted to calculate the gas pressure on the gas flow within a radial fracture created by single-hole
blasting. The effects were investigated on two assumptions: (a) the radial fracture was composed of 5 cracks which
were 0.01 m in length and 0.001 m in asperity each and (b) the PETN explosive which diameter was 36 mm
was charged in a blasthole of 45 mm diameter. It was concluded that the maximum gas pressure and its travel
time were dependent on characteristics of charged explosives and geometrical properties of radial fracture.

Key words Gas pressure, Gas flow, Radial fracture, Single-hole blasting, Numerical simulation
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Fig. 1. Gas pressure according to the decoupling index (D.I.) for PETN explosive

Table 1. JWL-EOS's parameters for PETN explosive (affer Cho er al.m)

Parameter Py A B C R R, @
(g/em®) (GPa) (GPa) (GPa) - - -
Value 1.763 1032.16 90.57 3.73 6.0 2.6 0.57
Py 1 2 3 4 5 6 Node
—) O O O O— O
1 2 4 5 Element

Fig. 2. Example for gas flow calculation in a single crack-chain
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