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Momentum Balance Equation

Options for Elastic Interaction:

• Fourier Transform (2D symmetric)
• Boundary Element (DDM; 2D and 3D)

• H-matrix Compression: hmmvp
• variable mesh size w/ 2nd order accuracy: dc3dm

• Spring Slider
• User Defined Input



Pore-fluid and Heat Transport

Or for infinitesimal fault thickness

Pore pressure

• Note 1D diffusion normal to fault
• Also “membrane diffusion”



Constitutive  Equations

Also: Flash heating
“V-cutoff” friction

Friction:

Segall Rice (1995) Dilatancy









FDRA — Fault Dynamics with Radiation damping 
Approximation

Some other capabilities:
• Mixed ODE/DAE approach
• fdra uses OpenMP for parallelization. 
• hmmvp supports OpenMP and MPI.



HMMVP: Hierarchical Matrix Vector Product



DC3DM



Dilatancy Stabilization at Low Effective Stress

Consistent with inferences of low effective stress in ETS zones 



Model SSE Ultimately Nucleate Dynamic Events


