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ABSTRACT
This study demonstrates how phase-fi eld methods can be applied to the problem of hydraulic fracture. Hydraulic 
fracturing involves coupling of fl uid fl ow with material failure, which must account for the interactions of several 
cracks, both natural and man-made. The authors present a continuum thermodynamics framework for fl uid fl ow 
through a damaging porous medium to represent the processes and interactions that occur during hydraulic frac-
turing. The model presented is capable of simulating both Stokesian fl ow through cracks and Darcy fl ow through 
the porous medium. The fl ow is coupled to the deformation of the bulk solid medium and the evolution of cracks 
within the material. Thus, fractures are propagated via the pressurization of fl uid injected into the cracks. In this 
study, several benchmark solutions are presented to verify the expected behavior and accuracy of the method. In 
addition, a number of interesting problems are presented that demonstrate the ability of the method to respond to 
various complexities like material inhomogeneity and multiple cracks interacting under various loading conditions.
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