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1. Background and Motivation. 2. Laboratory Experiment with a Hybrid Sample. 5. Mapping sample behavior in R, — R, space.
Seismic asperities are fault sections that are stronger and more Our sample has two dominant asperities: Al (red) and A2 (blue) that result We map the previously established evolution of the friction parameters in R -R, parameter space (gray
seismogenic than their surroundings. Their properties may control || from locally high normal stress at the sample ends. Al and A2 can rupture arrow below). We then compare our sample behavior to that of the homogeneous model of Barbot (2019),
earthquake size, and interaction between asperities is important independently and interact through post-seismic slip in the form of creep shown below. Similar results were obtained by Cattania (2019).
for aftershocks, and earthquake triggering. fronts. We track slip with 8 slip sensors (color coded).
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R, = W/h*, where W is the sample length, h* = 2D _G'/(n-c,.(b-a)) is a critical elasto-frictional length
3. Previous quartz gouge research establishes friction = (b-a)/b, which describes the intensity of frictional weakening behavior. Slip independent Parameters
evolution. With continued shear strain, friction properties Using a recently-developed technique (BUIJZE et al., 2020), fault slip occurs within sample length, W 076 m
transition from velocity strengthening (b-a < 0) to velocity a 2 mm thick layer of powdered quartz (gouge) sandwiched between 760 mm- Our sample with two asperities produces a qualitatively similar behavioral normal stress. o 10 MPa
weakening (b-a > 0) while D_ decrease_s f_rom 15 mm to_ 2-3 mm long plastic forcing blocks. Elastically, the plastic sample behaves like about 10 m progression to the homogeneous numerical simulations (Barbot, 2019; shear modulus, G 1.1 GPa
(the fault becomes more unstable). Friction evolution is well of rock, but friction is controlled by Cattania, 2019), but at lower R levels. Poisson's ratio, v 0.35
characterized with previous, smaller experiments shown below the quartz gouge, and is well : 4 A1l AD G'=G/(1-v) 1.69 GPa
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