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weakening in frictional
rupture dynamics
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Breakdown work:

Wha= fODfin (t —t(D))dD

including dissipative processes
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stress 1

Earthquakes often described as ordinary cracks.

- Stress and displacement field controlled by square root
[é =—05 ] singularity (Linear Elastic Fracture Mechanics)

Showed by laboratory earthquakes
Constant residual stress in analog materials and rocks.

Svetlizky and Fineberg, 2014
Kammer et al., 2019

slip

Breakdown work:

Wyg= [,/ (z — 2(D)) dD

including dissipative processes
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. Frictional weakening talking place behind the
stress

[f ~ 05 ] rupture tip can modify the singularity order

(Unconventional singularity)

Viesca and Garagash, 2015
Brantut and Viesca, 2017
Brener and Bouchbinder, 2021

slip

Breakdown work:

Wyg= [,/ (z — 2(D)) dD

including dissipative processes
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Brener and Bouchbinder, 2021
Describes the slip dependence of W, as:

Wbd ~ [K © ] l’l stress 1

For | ¢ = —0.5 | (square root singularity) \

r1+2€ =1
Wy4 Slip independent

slip

stress |

For | § # —0.5

Wyq4 Slip dependent siip
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We observe
continued
weakening
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Results. Slip and stress controlled by & # —0.

Brener and Bouchbinder, 2021
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WHY?
The activation of thermal weakening mechanisms can modify the - FLASH HEATING investigated as
stress evolution behind the crack tip, inducing a slip-dependent Wbd possible candidate
Viesca and Garagast, 2015 (already observed by Rubino et al,, 2017)

Brantut and Viesca, 2017

L Adiabatic regime

o 100¢F 11106 .
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0.2 Asymptotic solutions for FLASH HEATING

Diffusive regime (Brantut and Viesca, 2017) well describe the

1|00 10" observed slip-dependence of W,
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- We observed continued weakening in laboratory

= frictional ruptures leading to slip dependent
" breakdown work. =
ot

- We showed how frictional ruptures can be
m described by unconventional singularity order (¢ +
N
g -004 -002 O 0.02 0.04
= X-Xtip[m]

- This is possibible due to activation of frictional

Adiabatic regime

weakening (flash heating) behind the crack tip.
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