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ABSTRACT 

Hydrofracturing is becoming one of the most discussed and controversial topics in the modern oil and gas industry. Significant effort is put towards investigating safeness of such engineering endeavor. One of the largest issues associated with the safety concerns is induced seismicity and possibility of triggering larger seismic events. As a part of larger project, the aim of which is to model the hydrofracturing process itself and to forward model synthetic seismograms, we present a numerical model which, while it simulates the hydrofracturing process, also analyzes movement of individual particles during rapture of the rock. By calibrating this model to the representative values for the real world, we were able to obtain the seismic moment for the fracturing and, thus, calculate moment magnitude of the seismic events. Furthermore, as we analyze the individual movement of the particles, it is possible to evaluate the ratio between mode I and mode II components in each individual fracturing event. One aim of this experiment is to see if there is a correlation between relatively larger seismic events and the presence of greater element of shear (mode II). Preliminary results have shown that the model is well calibrated, as moment magnitude range is coherent with the values observed in the real world. The model shows a correlation between greater proportion of mode II in the fracturing process and the moment magnitude. We will explore the effects of hydrofracturing on seismic signals and statistical distributions of events.
