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Semi-brittle deformation Elastic velocity evolution Acoustic emissions (AESs)
- The semi-brittle regime is a transition between brittle to - We use active ultrasound pulsing to estimate the P wave velocity (Vp). AE rate decreases at yield point. AE rate decreases
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Lagabrielle et al. (2016 AE waveforms at higher
g ( ) Pc show higher frequency

contents.

= Prevalent crackings after yielding at low Pc causes larger velocity

decay (Guéguen & Schubnel, 2003).
Consistent with Schubnel et al., (2005), Schubnel et al., (2006).

Simulating condition at the brittle-ductile transition:
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Experiment setup . . B I
+ To investigate the mechanisms involved during semi-brittle Mechanical response and microstructure L R | AT < i*\wk
flow, we deform Carrara marble over a confining pressure (Pc) - Mechanical observations agree with .. tThhrZ gvg/\;eef;:gnﬁv gsgfgf mdsecljakrgglorzzleadt ér(,it(t)o ‘
range of 0.1-300 MPa at room temperature. previous studies for intact Carrara ] e »\ SN different mechanisms. e &l —> b
= Apply triaxial load to intact, dry rock sample. marble (Fredrich et al. 1989; for rock : ‘%>/ v /,/-""
= Under constant strain rate (~10# s*) to a final strain of ~10%. with existing fault, see Meyer et al., 2019). S £ » During semi-brittle deformation, the elastic velocity increases before
- Collect data: Axial displacement, applied load, active ultrasound I T yielding and decreases drastically afterward due to damage. At higher
pulsing, acoustic emissions (AEs). Mohr-Coulomb (M-C) envelope deviating from Pc, the slower decay of velocity with increasing strain is related to

linear at Pc > 200 MPa suggests ductile : : L - . . .
deformation. Pc=64 MPa corresponds to the increasing crystal-plastic deformation for strain accomodation.

A major fault developed at Pc < 50 intersection of M-C envelope with Byerlee's law » We record high-frequency ultrasound acoustic emissions (AEs) for the
MPa. Sample length ~ 2 cm. and the disapearance of macroscopic fault. first time. These high-frequency AEs are more abundant at higher
confining pressures (Pc) and are potentially associated with plastic
mechanisms such as twinning and dislocation avalanches.
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The Paterson gas medium apparatus can routinely reach Pc up to 300 Increasing activity of crystal-plastic defor-

MPa. We modified it to collect passive and active ultrasound data. mation machanism with increasing confin-
ing pressure (Pc).




