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Which methods and physical properties are best suited to detect fault

proximity to failure?

A

Natural faults

1. Evolution of kinematic attributes
with (lab)fault loading

2. ldentifying different stress
levels on a (lab)fault

3. Insights into upscaling these
methodologies to natural faults

B Lab faults
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Experimental procedure

Triaxial stick-slip as analog of repetitive rupture in the fault zone
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Monitoring multi-scale stress evolution using lab-quakes
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AE patterns reveal stress homogenization at local scale on the run-up to failure
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Stress homogeneization before 2016 M,, 6.5 Norcia
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Focal mechanism patterns reveal stress homogenization around M, 6.5 Norcia epicenter
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Evolution of principal stress orientations on a rough fault
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|dentifying different stress states on a (lab)fault |
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Identifying different stress states on a (lab)fault Il
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The three stages reproduce the temporal evolution of stress in R
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Upscaling to the field: 2023 Mw 7.8 Turkiye EQ
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ldentifying the 2023 Mw 7.8 Turkiye EQ preparatory phase
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Thank you! Questions?
Summary

®
S

T
—W= mo[i

me% w"w

2000 3000 4000 EDDG 6000 7DDU 8000
Time [s)

Large events can be preceded by lower
focal mechanism variability, signifying stress
homogenization.
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Upscaling the method to the field (2023 M, 7.8 Nunez-Jara et al, (in review)
Kahramanmaras) shows high potential to identify ’
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Progressive rotation of principal stresses with fault loading
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Upscaling to the field: 2023 Mw 7.8 Turkiye EQ
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