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Fluid-rock interactions play a key part in the evolution of our environment. They notably influence karst development, rock weathering and thus continental erosion, as well as coastal cliff retreat caused by water infiltration… These processes depend on climate conditions and the assessment of the impact of climate change on vulnerable areas will require considering the corresponding thermo-hydromechanical and chemical couplings.

Reactive transport modeling has undergone significant developments in the last two decades. However, we still lack a comprehensive understanding of the coupling with the deformations of the porous medium and of the impact on its hydromechanical properties. Integrating fluid-rock interactions in predictive large-scale models hence requires a better knowledge of the impact of reactive transport at the microstructure scale where the various processes occur. Most experimental studies focus on the evolution of porosity and permeability and few of them address the impact of flow conditions on mechanical properties (elastic moduli, acoustic velocities, failure strength).

The objective of this PhD is to develop an integrated experimental approach to study the impact of reactive transport on the porous structure and the hydromechanical properties of rocks. Various carbonate rocks (by nature highly reactive) showing different microstructures will be considered. Fractured samples will also be tested to address the key part of fractures-matrix interactions. Once validated the defined approach can be applied to any rock formation subjected to various reactive flow conditions and used to constrain chemo- hydro-mechanical models.
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