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Summary. Flow simulations in 3D large-scale fracture networks are constrained by
generating a good quality mesh. The constraint is especially strong in intricate configurations
where several fracture intersections are close together. Most methods rely on slight
modifications of the fracture positions to facilitate the mesh generation and to apply
eventually classical discretization schemes. Rather than adapting the mesh and using classical
discretization schemes, we propose here to use simpler mesh generation procedures while
adapting the numerical methods. We propose to use a Mortar like method at fracture
intersections. Each fracture is meshed independently issuing non-corresponding
discretizations at fracture intersections. At each intersection, we derive the relation between
heads and flows in both intersected fractures from the use of a Mortar method. The Mortar
method introduces a dissymmetry by affecting the unknowns in one fracture as principal
(master) and the unknowns in the other fracture as secondary (slave). The challenge comes
from the large number of intersections and the possible conflicts between master and slave
unknowns on close intersections. We present a solution adapted to any kind of 3D fracture
networks and tested on a broad range of test cases.
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