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Importance of Fault Rheology around Brittle-Plastic Transition
in Long-Term Slip Rate of Major Faults

O H ftHz
OHiroyuki NODA

A ductile shear zone underlies the seismogenic part of a major fault, and its rtheology may significantly affect the
long-term slip rate. I have conducted numerical simulations of earthquake sequences in a crustal plate under a
constant far-field stress 7,; with a major fault penetrating it, using a rate- and state-dependent friction-to-flow fault
constitutive law. The fault hosts repeating earthquakes in the brittle part, and slips by a long-term speed V,; on
average which depends on 7,;. The relation between 7,y and V) is very well explained by a power law which is
similar to the steady-state solution with uniform slip rate V. V) is larger than Vi, approximately by a factor of 2
due to heterogeneous distribution of shear stress. The rate-dependency of local shear resistance of the fault is

maximum at a brittle-plastic transition, indicating the importance of the fault rheology in the transitional regime.
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