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4 cmin the lab
2 min the field

Corona Heights fault 3D print
San Francisco, California | of a portion of the same fault
7 Chert rocks PLA plastic

From Candela et al. 2011




Strasbourg Université

ol s WEG U e sessbors

Strasbourg

But first, a word on the versatility of 3D printing
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* Renaud Toussaint and Alain Steyer (Université de Strasbourg) printing face shields in the current
epidemic context.

* Have a 3D-printer?
https://prusa3d.com/covid19/



https://prusa3d.com/covid19/
https://prusa3d.com/covid19/
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Back to frictional anisotropy
It has been studied in many fields

-  The motion of animals.

e.g.: Filippov and Gorb, 2013 Zheng et al., 2007
- The hydration of plants. A Y 4
e.g.: Roth-Nebelsick et al., 2012 X

- Advance adhesives and water condensation.
e.g.: Jinetal.,, 2012 Pionnier et al. 2018 O



Strasbourg

FRANCE |PGS EGU @ 0

Strasbourg

Université

de Strasbourg

When it comes to faults, there is indeed a strong directional anisotropy
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Candela et al. 2011 Roughness of the Corona Heights fault on the metric and millimetric scales.

From LIDAR and white light interferometry measurements

Such anisotropy is multi-scale

- Microscopic at the mineral level
Campione and Capitani, 2013

- Mesoscopic and macroscopic, mainly from slip-induced wear
e.g.: Candela et al., 2012 Candela and Brodsky ., 2016
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How to characterize the frictional anisotropy?
Measure the topography of a fault. C\
A database for such topographies can notably found here. ISTerre

https://www.isterre.fr/french/recherche-observation/equipes/mecanique-des-failles/moyens-et-outils/article/donnees.html
(Additions to this database are welcome.)

Transform it into a printable object.
(for instance into a .STL file as shown here)

4. Use the 3D-prints as moulds and
cast the faults into plaster to have

Use a 3D printer. _ _ _ _
them in a mineral like material.

(here a MakerBot
Replicator 2X)
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And then... Make it slide in various direction !

| 4. 1. Plaster fault
— 2. Complementary surface

4. | | (that was also printed and moulded)
W F T 4. Mechanical sliders
L= |
3.

A schematic of our set-up
Fn is a normal applied force, Fr the tangential one,
that is applied in a given direction of the fault plane.
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Some results of frictional anisotropy
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Coefficient of static friction u

3D-print of the Nojima fault (Japan). (blue) with error estimation (black)

The arrows correspond to given sliding directions
during the friction tests, for which the
coefficient of friction is summarized in the neighboring figure.
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Take home ideas

- The 3D-printing of faults can help to better characterize them.

- Slip is easier to obtain along the direction of the main grooves.
(i.e., along the historical sliding direction of the fault)

- But slip is possible in the other directions as well.
Thus, the next direction of rupture not only depends on the regional stress state,
but also on the frictional anisotropy.

- Although we have here looked at the static coefficient of friction, such anisotropy
might also impact the slip dynamics.

Thank you for reading
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