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A spectrum of experimental techniques

. 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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Pore and Mineral Fabrics Control the Elastic Wave
Velocities of Metapelite With Implications for
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Shear strength and frictional stabill

— 0.8
a b B2
0.7 N Y
Piston :
Heating
oa Forcing Block -
Pore Fluid Line %

Shale Matrix: Pf =

Shale Matrix: Pf= 0.7
Altered Basalt: Pf = 0.357
Altered Basalt: Pf = 0.7

Thermocouples

0 05 1 _15_ 2 125 3 35 4 45
Shear Displacement (mm)

¢——m | ——
To Siicon O | —

Intensifier

Phillips et al. (2020) JGR

(@) lm (b)

O3

Piston Overlap -,
1]

6.35 mm
>

— #2057  Fig. 5. Back-scattered electron images of a fracture zone that developed in

2mm serpentinite (#2055, red box in Fig. 4¢) (Table 1). Scale bar is 20 um. Yellow
dashed lines highlight microfractures along serpentine basal planes aligned in a
‘Y’ orientation and the white arrow shows a kinked grain.
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Slow-to-fast transition of giant creeping
rockslides modulated by undrained loading
in basal shear zones
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Griffith et al. (2009) Geology

Dynamics of failure
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Novel technigues that bridge scales
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T = Pulse transmitter
R = Pulse receiver
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Catastrophic Failure: How and When? Insights From 4D
In Situ X-ray Microtomography
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