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New Analytical Procedure for the Simulation of Inter-Plate Slip Events
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abstract

In recent years, disastrous earthquakes have occurred worldwide repeatedly causing serious damages to
human beings. This situation enhances the importance of earthquake prediction because of its availability to the
mitigation against disasters. In order to gain some precursory insights to huge earthquakes, the authors have been
carrying out various numerical analyses to simulate a seismic coupling between the sea plate and continental plate.
The numerical model consists of two deformable plates that interact dynamically with each other under the
tectonic forces. This paper particularly discusses some problematic points related with such plate dynamics and
derives a scheme to resolve the problems presenting simulation results reasonable to the real phenomena.

The concluding remarks are summarized as follows: 1) The constant time-step of simulation, which is
generally used in the time-domain analyses, is irrational because it restricts slips artificially on the boundary.
Instead of the constant time-step, the time-step used in the analysis of plate dynamics must be arbitrary so as to
satisfy the slip mechanism proceeding dependently on both of time and spatial position on the plate boundary. 2)
The dynamic friction peculiar to the plate boundary must be distinguished from the viscous attenuation of plate
bodies because they play their own roles differently affecting motions and slips of plates. 3) When the so-called
over-damping phenomenon happens under the spatially interactive dynamics between the plate bodies, the plate
motions attenuate slowly depending on the viscous damping coefficient. 4) The asperity on the boundary surface
play an important role in proceeding slips of plates. It controls greatly the slip mechanism of plate so as to
increase the time interval and space area of plate slips. 5) The pre-slip phenomena of plate, which were found

prior to the past huge earthquakes, have not yet been detected within the present simulations of plate dynamics.
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