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Objectives

Granular matter: a simplified model of a fault gouge.

(1) How does the particle size and fluid viscosity affect the
stress-drop, recurrence intervals, creeping of stick-slip ?

(2) How can we distinguish the 2 effects from stress-time data ?
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Experimental setup and method
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Example of Torque-Time data
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There is a characteristic size of stress drops:
We use the average for chracterization.
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As particle size increases there 1s a shift towards longer stress
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1.e., Stress-time series data for different d are NOT self-similar.
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A shear band can be visualized using differential images
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friction experiments at much larger normal stresses
(e.g. Anthony and Marone (2005)).

Conclusmns and Implications for fault zone rheology

1. Particle size reduction from wearing will result in a qualitative change from stick-slip towards stable-sliding.

2. Dimensionless numbers defined to characterize the degree of creeping indicate that stress-time series data of different particle
sizes are not self-similar. In addition, number of particles comprising the shear band decreases with particle size. These two
results may be related to each other.

3. Fluid viscosity causes the slip recurrence intervals to become longer. This property i1s opposite to the result when particle
size reduction occurs, and can be used to distinguish the 2 effects.

4. Smaller particle size (~asperity size) or larger fluid viscosity causes the style of slip during the stress drop phase to change

from constant slip velocity to constant stress drop time. This may be relevant as the cause for the slow slips (Schwartz &
Rokosky, 2007), as well as the secular change of earthquakes at volcanic extrusions (Iverson et al., 2006).
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