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ABSTRACT:
This talk presents a new class of numerical methods for coupled chemo-mechanical 
problems involving chemically reacting fluids permeating through deformable elastic 
solids. The fluid-infused solid model is presented within the context of mixture theory 
which provides a framework for modeling material systems that are comprised of 
multiple constituents. The constitutive relations for the constituents are derived 
assuming maximization of the rate of entropy production. An interactive force 
field in the momentum balance equations couples the constituents implicitly at the 
level of the governing system of equations. Since the inter-constituent interactive effects are 
mathematically accounted for at the local continuum level, the resulting system serves as 
physics-based reduced-order model for the microstructure evolution. Evolving 
nonlinearities and coupled chemo-mechanical effects give rise to spatially localized 
phenomena which can exhibit boundary and/or internal layers. Presence of shear bands, 
boundary layers, and steep gradients that appear at the reaction fronts requires 
numerical schemes that possess enhanced stability and accuracy properties. A 
class of stabilized finite element methods is presented for the analysis of mixed-field 
nonlinear problems that appear in process modeling of materials, as well as in the growth 
of soft biological tissues. Mathematical attributes of the method are investigated, and 
enhanced stabilization features and higher spatial accuracy of the models and the methods 
are highlighted.
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