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Estimation of fracture energies at the rupture nucleation points of large interplate earth
guakes
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Numerical simulations of recurrence of large interplate earthquakes at a subduction zone are conducted by using a rate- al
state-dependent friction law to estimate fracture energies at the rupture nucleation points of large interplate earthquakes. She
stress is concentrated near the deeper edge of a locked zone of a plate boundary and seismic rupture occurs when the ene
release rate by rupture extension becomes larger than the fracture energy. The stress concentration at the deeper edge is expe
to increase with aseismic slip amount at the deep aseismic slip zone, and the aseismic slip amount at the occurrence of a lar
interplate earthquake is equal ¥,; T,., whereV,,; is the relative plate velocity and,. is the recurrence interval of interplate
earthquakes. The fracture enei@y at the rupture nucleation point is measured for each simulated earthquake from the relation
between shear stress and slip distance. Simulation results for various values of friction parameters and effective normal stress |
dicate thaiG.. is proportional to the square &f,,; T,., suggesting thaG . of interplate earthquakes can be estimated fkomT ;..

The fracture energys.. at the rupture nucleation points of M8 class Nankai earthquakes, which took place along the Nankai
trough, southwestern Japan, every 100 years, is estimated to be 0.1 to 1. Midimestimated value seems to be significantly
smaller than the reporte@ . values of large earthquakes in the literature. This is probably because the estiatatlie in

the present study is for the rupture nucleation point, wilehas been estimated from dynamic modeling of developed rupture
processes in many cases. The fracture energy may increase as rupture propagates because of off fault plastic deformation anc
secondary ruptures near the propagating cracl@jpof the 2011 Tohoku-oki earthquake of magnitude 9.0 is on the order of 10
MJ/m?, which is much larger than that estimated for the Nankai earthquakes. The region with the large fracture energy control:
a very long recurrence interval and enables the accumulation of large strain energy.

Keywords: earthquake cycle, fracture energy, interplate earthquake, stress concentration

1/1



