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Experimental challenge to estimate frictional properties of a plate boundary
based on microseismicity
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Normal stress dependencies of evolution of the rate effect on frictional
strength and AE activity were examined by laboratory experiments using granite specimens. For
cumulative sliding distance smaller than a critical distance, the rate dependency of friction is
positive, while that of the b-value of AE activity is negative. When the cumulative sliding distance

reaches the critical distance, the rate dependence of friction turns to negative. At the same time,
the rate dependence of the b-value of AE activity becomes negative. Higher the normal stress, the
critical distance becomes smaller.
The evolutions of rate effects on the friction and the AE activity can be approximated by an
exponential function to estimate a characteristic sliding distance required to reach a steady state.
The characteristic sliding distance is inversely proportional to the normal stress, suggesting a
work ?one by external force to evolve fault surface topographies by wear is independent of the
normal stress.
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