oo

EMI

1687

M. S. Joshaghanl (msarrafjoshaghani@uh.edu),and K. B. Nakshatrala (knakshatrala@uh.edu)

Department of Civil & Environmental Engineering, University of Houston

What problem we are solving?

Applications:

e Li-ion batteries
e Hydrogen diffusion in metals

e Moisture diffusion in cemen-

titious materials
Rock

- e Consolidation of soils un-
Porg-pressure Mechanics
—_—

der severe loading-unloading
regimes

Poroelasticity (or poroplasticity)

coupled diffusion-elastoplasticity when diffusion process is anisotropic.

Proposed mathematical model

Objective: propose a robust mathematical and computational framework to solve
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What are the numerical challenges?
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Parameter Value
f(x) 0
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has no variational basis).
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Concentration

= violated values in nodal concentration are observed as
anisotropy increases, simply clipped away. (Clipping

Our numerical approach

(anisotropic)
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Optimized-based FEM
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Displacement at edge (point A)
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" As coupling gets stronger, prediction of CG deviates further.

Thru yield function

Thru elasticity path

Plastic zone evolution

CG vs optimized FEM (aka NN)
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" (CG fails in preserving correct structure and bounds of stress field.
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Loading step

" CG vs NN formulation at maximum loading step for highly anisotropic material:
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® CG and NN frameworks return close values with respect to total percentage of yielded area.

Conclusions

to anisotropic diffusion.

Effective plastic strain

" CG formulation did not capture correct distribution of plastic zone
problems.

" Proposed staggered framework, employs an optimization FEM, suppresses unphysical violations, which manifest due

" In the presence of anisotropy, conventional FEM (CG) overestimate residual stress and strain in domain.

for either highly anisotropic or strongly coupled




