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New fault model based on friction experiments across the deformation mechanism
transitions
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Triaxial friction experiments on opal gouge at a confining pressure of 150
MPa, a pore-water pressure of 50 MPa, temperatures of 25-200 , and axial displacement rates of O.
1-10 u m/s revealed that frictional strength increases while frictional stability decreases with
increasing temperature or decreasing displacement rate. In addition, stick-slips corresponding to
seismic faulting occurred at temperatures 150 . Microstructural observations also revealed
coalescence of gouge particles by pressure solution in samples after experiments at temperatures
100 .
These results suggest that increasing temperature or decreasing displacement rate promotes cohesion
of fault zone materials to increase frictional strength, and thereby the transition from velocitg
strengthening to velocity weakening, i.e., the transition from stable aseismic faulting to unstable
seismic faulting.
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