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Fault shape detection based on topology optimization technique

Hidetaka SAOMOTO, Yuko KASE, Hiroshi MORI, Masayuki YOSHIMI, Haruo
HORIKAWA and Shintaro ABE

Determining the accurate shape of active fault is an important subject from the viewpoint of both hazard
mitigation and urban planning. Traditionally, the methods for that purpose are roughly categorized into two
types. One is based on the fault-related fold theory consisting of some fundamental deformation patterns
such as the layer—parallel slip, the flexural slip, and the inclined shear, the other is based on the inversion
with the Okada model using Green’s function defined on a semi-infinite elastic body. Understandably, the
fault-related fold theory is not applicable if the geological fold cannot be recognized at the ground surface.
Also, the use of the Okada model is limited only to semi—infinite elastic body formed by a single material.
In order to avoid these drawbacks, we have developed a novel inversion system by coupling the FEM with
the topology optimization. We first define a set of mathematical programming for fault shape detection with
a special regularization, and then perform parameter adjustment of the objective function to be minimized.
Finally, the precision of proposed system is confirmed through some numerical examples. The results show
that the system successfully detect the fault shape without any predefined information even if multiple faults
exist.
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