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Experimental study of the high-velocity weakening of fault in quartz and its
nano-scale deformation structures

Tsutsumi, Akito
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We examined frictional properties of synthetic quartz at a constant normal

stress of 1.5 MPa and at various slip velocities V of 0.005-105 mm/s under humidity conditions (0%
-80%RH). It is revealed that the steady-state friction of quartz exhibits velocity-weakening
behaviors at V > ~1 mm/s, while steady-state values of friction at same slip velocity increase with
humidity. Humidity dependence of frictional behavior of quartz was also observed in slide-hold-slide
tests performed after slip-weakening of the samples at V = 105 mm/s, in which amount of the
frictional aging increases with humidity. Micro-structural observation of the fault zone under a TEM
reveals that the fault-zone is composed of a number of stacked ~0.5 p m-thick ultra-thin layers of
stacked amorphous silica grains. The observed humidity-dependent friction behavior may be resulted
from the formation of capillary water bridges at asperity contacts between the ultrafine-sized
amorphous silica grains.
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