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Abstract:

The stress wave and detonation gas both play aeaditie role in breakage of rock in a
blasting operation. The effect of stress wave imittate cracks, while the effect of gas
pressure is to extend them. Available experimestadies have shown that gas
pressurization effects may predominate over themaif stress wave. Moreover, in
some engineering applications such as gas-fragtamal control blasting, the act of gas
preesure would be more important and it determtineginal results of the operation.

In this study, the effect of gas pressure on prapag of existing cracks around a blast-
hole is investigated as a quasi-static phenomeRonmodeling cracks, the Extended
Finite Element Method (XFEM) is implemented. Ap&mam the high accuracy, this
method does not need the complicated re-meshirggigdon because cracks and their
propagation are independent of the mesh. The gasifi cracks is assumed as a one
dimensional transient flow governed by conservatbrmass and momentum. These
equations are solved by the explicit Finite Diffese Method. For detemination of
crack propagation, in each time step, the strésgsity factor is calculated by using the
displacement extrapolation method, and it is corgbavith the critical value. The crack
propagation is considered to be in Mode |.

The XFEM code has been verified by the availabkgydital solutions. In addition, the
gas flow through the cracks has been comparedthétlavailable data of observed gas
flow due to the detonation of explosive which arggood agreement. By the proposed
algorithm, some High Energy Gas Fracturing tedts, results of which have been
observed carefully, were modeled. As the exact atsoof some parameters were not
available, they were estimated by calibration ahetical results with the experiment,
those parameters. The estimated values have bedrfarsanother test with acceptable
numerical results. Finally, sensitivity analysevéhdeen performed on some factors
which seemed to be influential.

Keywords: Blasting, Gas-Presssure, Gas Fracturin, Extended Finite element Method.
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