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Long-term aseismic sliding processes preceding unstable slip
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I investigated propagation of aseismic sliding preceding unstable slip, by
conducting numerical simulations of earthquake cycles with a rate- and state-dependent friction law.
Aseismic sliding within the shallow velocity-weakening plate interface is generated by stress
concentration due to deep stable sliding within the velocity-strengthening region. The propagation
velocity of aseismic sliding, which propagates upward along the plate interface, is inversely
proportional to the applied effective normal stress and independent of the characteristic slip
distance of the friction law. This result is theoretically consistent with a model on the basis of
fracture mechanics. Stresses and frictional property of plate interfaces may be estimated from
observational data about propagation of aseismic sliding.
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