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Simulation of flow properties in geological-based
Discrete Fracture Networks
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Fractures are crucial in the physics of geological media and have specific characteristics different from the
surrounding rock matrix. Addressing their bulk hydraulic behavior is challenged by the multiscale fracture
heterogeneities without any obvious homogenization scale and persistent high-flow channeling. Predictive
flow simulations based on geological characterization are essential but face involved geometrical and com-
putational issues. We propose here new combinations of advanced mesh generation methods and robust
numerical schemes together with vectorization to solve the flow problem at a moderate cost.
Our approach relies on advanced methods for geometric modeling and mesh generation that are implemented
in the BLSURF_FRAC software. It first builds an analytic model of the intersecting fractures. Then, using
BLSURF [1], it discretizes the intersections and fracture contours and generates corresponding surface meshes.
Automatic corrections are added to ensure valid meshes for any fracture structures. Mesh generation is per-
formed either by BAMG [2] or BL2D [3]. Meshes can be adaptively refined to optimize flow computations.
On top of it, the Geofracflow software provides hydraulic simulation capacities with an optimized imple-
mentation of the mixed hybrid finite element method with vectorization [4] to reduce computational times.
It handles either matching or non-matching meshes at the intersections between fractures [5], sink/source
terms and high contrasts of transmissivities between fractures.
We benchmark our proposed methods by computing flow properties of geological-based Discrete Fracture
Networks [6, 7] including correlations between fractures (UFMs) [8]. They are large-scale DFNs where the
fracture size distribution matches the observations and where fractures are organized so that large fractures
inhibit the growth of smaller ones, creating T-termination configurations. We also show possible optimiza-
tion capacities offered by optimal combinations of mesh generation methods (BAMG or BL2D) and the mixed
hybrid finite element method.
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