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FINITE ELEMENT ANALYSIS OF SURFACE RUPTURE INCORPORATING
MATSUDA’s EQUATION: A CASE STUDY ON THE UEMACHI FAULT SYSTEM
IN THE OSAKA BASIN, CENTRAL JAPAN

Hidetaka SAOMOTO

To reliably predict surface rupture around the active fault, we need to compile much knowledge such
as fault plane shape, subsurface structure, regional stress field, geo-material properties, and the scaling law
represented by Matsuda’s equation. This paper presents a basic scheme to incorporate those knowledge
into the finite element analysis, especially focusing on the treatment of Matsuda’s equation. After the
scheme introduction, we performed a case study of displacement assessment on the Uemachi fault system
in the Osaka basin and then compared the simulated displacement with that obtained from borehole drilling
survey. This comparison showed that the simulated displacement (1.51 m) was almost in good agreement
with the field survey result (1.6 m — 2.4 m). In addition, the simulation revealed the severe regional stress
condition having ESE-WNW orientation of compressional axis which maximizes the displacement on most
fault planes in and around the Osaka basin. Also, the simulation disclosed the interaction effect between
the Uemachi fault segments and other fault planes. These results provide new insight in terms of the robust
design of infrastructures upon surface rupture assessment.
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