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Fig.1  Geomctry of analysis model.
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Table 1 Parameters of analysis model.

Parameter / Value
P-wave velocity Vp (m*s™) 5000
S-wave velocity V, (m-s™) 2890
Density (kg-m™) 2700
Poisson's ratio v 0.25
Elastic modulus  E (GPa) 56. 4
Fracturc energy G, (Pa*m) 300
Compressive strength  Sc (MPa) 75
Tensile strength St (MPa) 5.0
Time step At (ps) 1.
Cocfficicnt of uniformity m 7
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Fig.2 Pressure-time curves for the waveforms of épplicd
pressure when B/a=1. 5 and B/a=100.
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Fig3 Maximum principal stress distribution and crack propagation whenf/a=1. 3.
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Fig.5 Relationship between crack and stress wave propagations
when (a)¢;=100 ps, (b)¢,=500 ps and (c)¢,=
1000 ps: DO: Front phase of direct stress wave,
D1: Peak phase of direct stress wave, RO: Front
phasc of reflected stress wave and Rl: Peak
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Effect of the waveform of applied pressure on rock
fracture process in one free-face model

Sang Ho Cho’, Hidekazu Miyake', Tetsu Kimura™", and Katsuhiko Kaneko~

To investigate rock fracture process due to various applied pressure to a charge hole in one free-face, rising
and decay time for the waveforms of the applied pressures were varied. The fracture processes were
simulated by a numerical method, based on dynamic finite element method and fracture mechanics. It was
cleared that the fracture processes were affected by rising time increasing. From the comparisons between
stress wave propagations and crack propagations at various rising times, it was realized that the crack-arrested
time could be expected from the propagation time of reflected wave peak phase. The transition between
quasi-static and dynamic fracture process was discussed with non-dimensional time C, ¢, /w , in which C, is
P-wave velocity, ¢, is the rising time and w is burden. The transition existed at 2. 0-4. 0 non-dimensional
times. The influence of rock inhomogeneity on fracture process was also investigated.
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