Phase-field Modeling of Rate- and State-dependent Frictional Faults
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INTRODUCTION & MOTIVATION STRESS FORMULATION RESULTS

o Faults commonly have complex o Phase-field contact formulation [1]. o Evolutions of slip rate and shear stress at various locations

geometries, e.g. branches, kinks. . -
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Regularized version of rate- and state-dependent friction
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VERIFICATION EXAMPLE
Results converge with decreasing L!
e An anti-plane fault rupture problem
SUMMARY
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phase-field o« We verified the phase-field approach to dynamic fault rupture
variable d with the results from the finite element-SBI scheme.
Rate: end statedependent o The phase-field results converge to those from the discontinuous
e frictional fault method as the length parameter decreases = formulation is
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0.5 o To take the advantage of the phase-field method, we can extend
y the formulation to the modeling of fault propagation. See
_ 0.0 (intact) | preliminary results below.
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o Fracture is modeled by solving the partial different equation = o 'The fault has A < B = a velocity-weakening fault.

no need of tracking algorithms. . o . <
e Gradual reduction of reference friction in the nucleation zone

Degradation Fracture (27 km < x < 33 km) to initiate rupture.
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