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Abstract

Desiccation cracking due to fluid pressure reduction is a key issue in
porous media. We study this phenomenon using a phase-field model (PFM)
coupled with Biot’s poroelastic theory to formulate a constitutive framework for
desiccation-driven fracture and its associated energy dissipation. Fluid trans-
port is described by a modified consolidation model with damage-dependent
intrinsic permeability following an Arrhenius-type law, where the activation en-
ergy decreases with the damage variable z. The resulting system comprises the
momentum balance, crack evolution, and fluid mass balance equations, written
as follows.
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For the numerical implementation, we employ FEM with P1 elements and
adaptive mesh refinement to resolve crack evolution in two-dimensional settings.
A semi-implicit time discretization is used to solve the coupled nonlinear system.
Numerical results show that the model captures the initiation and propagation
of desiccation cracks, as well as the strong coupling between fluid pressure and
damage evolution in porous media.
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[3] S. Alfat, M. Beneš, J. F. T. Rabago, and M. Kimura Energy-Consistent
Phase Field Model for Fluid-Driven Fracture in Porous Medium: Part I.
Hydraulic Fracturing. On Preparation.


