Roles of poro-elastic compressibility, rate-dependent strength and strain-stress dependent dilation

for spontaneous generation of seismicity along fluid-bearing fault structures
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Previous work: fluid-pressure-induced seismic cycle
with incompressible solid/fluid model
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Dilation angle (°)

Stress-strain-dependent dilation angle

Y = ablexp(—by,)—exp(—cy,)]/(c—b)

a=a;+aexp(—os/as)
b = bq +b2€XD(—O'3/b3)

C=C1+C2(03)°
O3 = Ptotal 'Pfluid
Zhao and Cai, 2010
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Plastic shear strain (%)

Normalized shear strength s,/ s, ..
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rate-dependent strength (power-law)
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Resolving transition to the coseismic phase with rate-dependent strength

log10 Velocity, m/s vs. Time, yr
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Obtaining multiple megathrust events with fully compressible model

log10 Velocity, m/s vs. Time, yr
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Influence of assumed constant steady state plastic strain g, for dilatation

log10 Velocity, m/s vs. Time, yr
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Influence of assumed rate-strengthening law

log10 Velocity, m/s vs. Time, yr
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Influence of assumed rate-strengthening law

log10 Velocity, m/s vs. Time, yr
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