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Non-Uniform Discretization of Diffusion Equations

T(y.t)=(cn T(y.t),), fory € (0,yx)
7(0, t), = — and T (Yo, t) = 0.

TV
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Non-Uniform Mesh in Fault Normal Coordinate z(y) = log(c + y):

T =€ (cne™Ty), fory € (0, yx)
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e_zT _ — aty =20
& 2pC,Cen y

ab =0.9 Ep =0.001 W/h*=16
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Spatial Discretization: § = Az/2,and k€ 1
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Fig. 8 (a) Temperature (°C) and (b) pore pressure profiles as a function of distance normal to the fault during a dynamic slip
event. In this calculation h=100 um, d. =10 ym. In this simulation the effective d. for dilatancy was scaled by h/h.=1/10.

¢ — p* =100 MPa, W/ h* = 30.




Implicit-Explicit Time-Stepping
Explicit Time Step - 6 = v and 6 = slip or aging law.
Implicit Time Step - A : Finite difference operator; bcy: bound. cond.

Tn+1 . Tn
At == ATT'H_I + bCT

(I = AtA7)T™1 = T" + At ber.

For each fault node given (v™1, p"—1, T"~1) attime t"~!, we determine (v", p”, T")
attime t" = t"~* + At by solving

(I — &EA)p" — = —A(T2—T5] — At bel
Té’lastic o (0’ - Pg)f(V"- gn) = e

( (I = AtA7r)T" — T"1 — At bet )
= 0.




FDRA — Fault Dynamics with Radiation damping
Approximation

Some other capabilities:

 Mixed ODE/DAE approach

» fdra uses OpenMP for parallelization.
 hmmvp supports OpenMP and MPI.



SRL Early Edition

(b) -

A Figure 1. Results for hmmvpnumerical experiment. The x axis is shown as log;o N, in which N is the number of elements in fault mesh;
the yaxisisindicated by plot titles. Solid curves are for method M; dashed lines are for method B; and dash-dotted lines are the reference
lines of O(N) and O(N?). Numbers k indicate tolerance 10-X.




Test along-strike shear slip Computed along-strike shear traction
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35
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A Figure 3. Results for de3dm numerical experiment. (Top) Plots for the test of along-strike shear slip function and the resulting com-
puted plots of along-strike shear traction. In the slip image, white is zero, and dark is positive. In the traction image, the white contour
separates the negative (inside) from the positive (outside), and gray contours are in the positive region only. On each edge is a zero-
velocity boundary condition. (Bottom) The relative error in traction and empirical 00A.




ab =0.9, W/h* =130
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