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Finite element analysis of surface rupture: parametric study with
several types of fault shape and tectonic stress directions
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Fault shape and tectonic stress direction play an important role in the prediction of the surface rupture
during an earthquake. Since it is often difficult to obtain these information clearly, the parametric study
using numerical simulation is still needed to discuss the possibilities of surface rupture as much as
possible.

We here implemented a 3-D deformation simulator into the finite element package (COMSOL
Multiphysics) and then performed a series of parametric study of surface rupture by changing both the
fault shape and the maximum stress direction.

The outcomes from the parametric study are summarized as follows:

(1) The slip is inhibited by the kink-line on the fault plane.

(2) The slip on the flat fault plane in the flat-ramp structure is not sensitive to the ground deformation.
(3) We confirmed that the oblique stress compression for the fault plane derives the anti-symmetric
deformation pattern on the ground surface.
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