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Inversion method to detect multiple stress tensors and friction coefficients
from fault-slip data
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Stress tensor inversion method was improved to determine multiple stress

conditions and friction coefficients of faults. Stress condition controls shear stress directions on
fault planes, which are expected to be parallel with observed slip directions (Wallace-Bott
hypothesis). Observed fault planes are expected to have large fault instability values, which are
calculated from both stress condition and friction coefficient. This study combined the
above-mentioned two criteria to compose a new objective function of inversion analysis.

Firstly, a graphical method to visualize the feasible solutions was developed. Secondly, detection
of multiple solutions was automated by fitting stochastic model to frequency distribution of
residuals. The new method was applied to natural faults cutting the Quaternary Sekinan Group around
Beppu Bay. Two tensional stresses were detected: N-S tension with moderate friction coefficient and
E-W tension with low friction coefficient.
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