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Effect of periodic loading on asperity rupture
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We investigated the effects of tidal stress on occurrence of low-frequency earthqu
akes and small repeating earthquakes in Japan. While statistically significant phase selectivity was found
for the low-frequency earthquakes, no significant result was obtained for the small repeating earthquakes
. The characteristics of phase selectivity changed after the 2011 Tohoku-oki earthquake.
Assuming periodic stress perturbation and rate- and state-dependent friction on the fault, we conducted a
numerical simulation of asperity rupture. When the amplitude of periodic stress is the same, phase selecti
vity of asperity rupture is more significant for smaller fracture energy at the asperity. This result indi
cates that the fracture energy of small repeating earthquakes may be estimated from the observation of pha

se selectivity.
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