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“A Brittle Rheology Model (are you sure you really want one...what
Is it that you want?)” -Nick Beeler (2023 CRM Workshop)
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| want a model that goes beyond a bi/polyminerallic friction database and
acknowledges the heterogeneous context of shallow fault zones
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Role of grain size heterogeneity on frictional stability of
single-phase (quartz) faults
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Role of grain size heterogeneity on frictional stability of
single-phase (quartz) faults
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Friction,

Grain size heterogeneity has a non-trivial effect on frictional
stability of quartz-rich faults
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Fluid-filled fault gouges with smaller average grains, narrow

grain size distributions are relatively more unstable



More efficient strain localization, fewer off-fault energy sinks in
faults with small grains?

Y-shear planes

¢ :

1. Enhanced localization and discrete slip surfaces in
smaller grain size samples.



More efficient strain localization, fewer off-fault energy sinks in

faults with small grains?

Y-shear planes
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Enhanced localization and discrete slip surfaces in

smaller grain size samples.

2. Increasing Dc with grain size supports microstructural

observations.
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Fault zones exhibit rheological heterogeneities on many scales
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Role of rheological heterogeneity on frictional stability of two-
phase faults
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Frictional strength

Even a simple two-phase mixture can exhibit a range of
frictional behaviors depending on when/where strain localizes

Strain increasingly accommodated within weak mineral (e.g., smectite)
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Different degrees of interactions between phases...
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Increasing strain localization in weak phase reduces
frictional strength, healing, and enhances stability £, .l
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What about earthquakes rupturing in & through these faults?
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Opportunities and Challenges

Strain increasingly accommodated within weak mineral (e.g., smectite)
>
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Frictional heterogeneities linked to
presence/absence of strain
localization can arise even in the
simplest single/two-phase fault
Zones.

Competition between first- and
second-order dependence of
friction on rheological
heterogeneities and dependence of ; :
friction on P-T conditions. e
How to quantify and incorporate
them in the CRM?

Integration with CxM, UCERF. fabric development in Sm,

brittle deformation and grain-

What, hOW, When’? size reduction Qz

Frictional strength

strain localization at bimaterial
interface, deformation within
Sm, differential compaction




	Slide 1
	Slide 2: “A Brittle Rheology Model (are you sure you really want one…what is it that you want?)”               -Nick Beeler (2023 CRM Workshop)
	Slide 3: “A Brittle Rheology Model (are you sure you really want one…what is it that you want?)”               -Nick Beeler (2023 CRM Workshop)
	Slide 4: I want a model that goes beyond a bi/polyminerallic friction database and acknowledges the heterogeneous context of shallow fault zones
	Slide 5: Role of grain size heterogeneity on frictional stability of single-phase (quartz) faults
	Slide 6: Role of grain size heterogeneity on frictional stability of single-phase (quartz) faults
	Slide 7: Grain size heterogeneity has a non-trivial effect on frictional stability of quartz-rich faults
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16

