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Post-deformation sample in the Penn State biax pressure vessel
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A spectrum of experimental techniques
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Time-scales

Hours Days Years 100-1000 Years

Earthquakes, 
landslides and 
volcanic eruptions

SSEs Inter-SSE Interseismic

High-speed friction, co-seismic damage, basin amplification studies

Low-velocity friction, material strength, 
hydraulic/petrophysical/geomechanical 
characterization
Complementary measurement techniques: 
x-ray tomography, ultrasonic monitoring, 
high-speed imaging, light intensity etc.
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Characterization of strength & rigidity
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Shear strength and frictional stability

Phillips et al. (2020) JGR

French et al. (2019) Tectonophysics Shreedharan et al. (2022) G-cubed
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Shear strength and friction

Sawyer et al. (2017) GRL



7

Dynamics of failure
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Novel techniques that bridge scales
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