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A fully coupled enriched-FEM (XFEM) model is proposed to investigate the
interaction between hydraulic fractures and natural fractures in finite 2D porous media.
The weak forms of both equilibrium and continuity equations are discretized in an
enriched form in the space and by the Newmark scheme in the time domain. The
Newton-Raphson method is adopted to solve these discretized equations. To account for
the fluid flow in the porous matrix, 2D fluid leakage from the fractures to the matrix is
considered by imposing internal flux boundary conditions on the fracture surfaces. A
posteriori analysis is carried out to determine the equivalent leak off coefficient of the
1D Carter’s leak off law. The frictional contact of the fracture surface is modeled by the
penalty method in the model. The junction ridge function is adopted to describe the
weak discontinuities of the pressure field in the elements containing fracture
intersection points. A crack initiation criterion based on the average tensile stress along
the natural fracture is used to determine whether a hydraulic fracture can cross a
natural fracture. The presented model is first validated against the analytical solutions of
the KGD model and then several numerical examples are simulated to investigate the
effects of the natural fracture properties, treatment parameters, matrix permeability and
approaching angle on the interaction between hydraulic fractures and natural fractures.
The numerical results suggest the acceptable accuracy and robustness of the presented
model on modeling fracture interaction behaviors in the presence of fluid leakage into
matrix.
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