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Geochemically-driven rock deformation may arise due to rock
alteration via hydration, oxidation, carbonation, and
dissolution/precipitation reactions under confining pressures.
Such alterations lead to irreversible changes in mechanical
properties and potentially changes in volume that leads to
fracture propagation over time. Chemical dissolution changes the
fracture properties and affects the mechanical strength of
fractures. Due to the strong coupling between mechanics and
chemistry, it is often challenging to determine how dissolution
impacts fracture initiation and propagation. This presentation
focuses on chemically-driven fractures and shows how the state-
of-the-art phase-field fracture model can be used to capture such
coupled processes in porous systems. We introduce a chemical
damage parameter which is coupled with the mechanical damage
parameter obtained from the phase-field equation. The chemical
damage parameter is also coupled with the change in porosity
due to dissolution occurring in the porous material. We will
demonstrate how this coupled formulation enables us to gain an
understanding of the impact of calcite dissolution on fracture
behavior in carbonate rocks. We also discuss how this chemical
dissolution impacts crack speed and directionality.
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