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Imaging of a rupture path by X-ray microtomography
when hydro-fracturing a porous limestone
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Hydraulic tension fractures were produced in porous limestones using a specially de-
signed hydraulic cell. The 3D geometry of the centimeter-scale samples was imaged
before and after fracturation, using X-ray computed microtomography with a voxel
resolution of 4.91µm3 at beamline ID19 at the European Synchrotron Radiation Fa-
cility. Using these 3D data, the permeability of the porous medium could be calcu-
lated and compared to that measured during the experiment. Moreover, the fracture
path could be identified by comparing the samples before and after fracturation. It
can be shown that a fracture meets more heterogeneities (pores) than if it has propa-
gated randomly into the porous medium. This demonstrates the important role of local
mechanical heterogeneities that partially controlled the rupture propagation.


