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This paper presents a numerical method for rock blasting problems. In particular, frag-

mentation near the free face and wave propagation in the rock domain due to the blasting

are analyzed. For this purpose, the distinct element method and a gas flow analysis

method are coupled. In order to determine the analytical conditions, the maximum gas

pressure and its initiation time are briefly examined. Furthermore, the influence of ele-

ment size on the fracturing behavior is investigated. The developed method is applied

to rock blasting problems of a single blasthole with free face. Through numerical exper-

iments the relations between the burden and various properties are obtained. Based on

these results, the optimum burden is discussed in the context of the tunneling method.
Key Words: Tunnel Blasting, Free Face, Vibration Reduction, DEM
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Fig.3 Fracture based softening model
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Fig.4 Discretization with staggered grid
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Table 1 Parameters in DEM analysis

o 0.3
ks | 20 GPa/m
kn 40 GPa/m

Ns,Mn | 3 kPa - s/m
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Fig.7 Discretization around the blasthole

Table 2 Relation between burden and energies

burden Ew Er Ep
[m] [%] (%] | [%]

fracturing

area [m?]

0.125 | 10.5 | 88.0 | 1.5 6.9
0.275 | 204 | 76.9 | 2.7 7.8
0.425 | 249 | 70.9 | 4.2 7.8
0.575 259 | 706 | 3.5 9.6
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Fig.8 Fragmentation around the blasthole (bur-
den=0.125m)
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Fig.9 Fragmentation around the blasthole (bur-
den=0.425m)
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Table 3 Ratio of fracturing area to Ew

burden|m] 0.125 | 0.275 | 0.425 | 0.575

ep m2/MJ] | 3.64 | 4.28 | 4.79 | 3.91
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