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ERES5.2 Faults and fractures in geoenergy applications 1: Monitoring, laboratory and field work results
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METHODS Hydrothermal vessel & rotary Shear machine (designed by T. Shimamoto)
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METHODS
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RESULTS

Friction coefficient

A representative experimental curve sheared at
T=400°C &Pp=30 MPa, at V=1 mm/s
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RESULTS

Friction coefficient

0.8 -

0.44

0.8

0.8 -

04 {1

Gabbro sheared in pressurized & hot fluids at slip rates 1 um/s <V < 0.1 m/s
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RESULTS  static & peak & steady-state friction coefficient versus Slip rates

1.0
. T=300°C, P=10MPa
0.9 - . pressurized water in liquid
O~ _ EL&Oup%mu“)
0.8 - g\\\\Q ¢ 6,7~20MPa
= 0.7 % é;\\\Q
2 O 0=~
2 0.6 =~
= o
[}
3054 é
g s
S 0.4 - TA
L2 | m e é
= ——— A ———— — _ _ __
=034 % A A
0.2 4
0.1+ liquid
0.0 T T T T T T
1E-6 IE-5 1E-4 0.001 0.01 0.1
Velocity (m/s)

Friction coefficient

1.0
T=400°C, P=10MPa
0.9 4 pressurized water in vapor
: ps v "J'p HSS
0.8 ]
T >
074 & T =
064 ———————77 N .
AN
0.5 - AN |
N \J_
0.4 4 N
b N
0.3 4 N
N
0.2
0.1 vapor
0.0 T T T T T
1E-5 1E-4 0.001 0.01 0.1
Velocity (m/s)

Friction coefficient

1.0
T=400°C, P=30MPa
0.9 4 pressurized water in supercritical
t BTG N TRVANTH
0.8 - u ¢ A ¢ =20 MPa
0.7 - %
&
0.6 1 N —
: Tl
0.5 a
0.4 4
0.3 5_ é %
02 TR
0.1 supercritical
0.0 T T T T T
1E-5 1E-4 0.001 0.01 0.1
Velocity (m/s)
0.8
_J‘M‘;%“\_ Ecl‘llk LHV2367 T=400°C, Pf=30MPa, o~ 10MPa |-
TICt1on “p Axial displacement
0.6+ —— Friction =
E 1 |T h“] I‘\_\ Steady-state [ S:‘;
2 | h friction L 500 8
a@zgm_ Al M\x et 5
:-:> | L q F-300 &
g U W\ﬂ | :
= 0.24 | il =400 ;
v Static I ) <
1 friction p, -5
0 60

Slip (m)




Take-home message

1) The fault friction could be quite low in the case of continuous fluid-driven
slip in the geothermal field.

2) The physical state of pore fluid controls the friction coefficient —
Dilatancy-induced drop in pore pressure may arrest the fault slip and rupture.

(Brantut, EPSL, 2020)

Slip/ rupture -
— >
liquid Fault jogs Vaporization
T=300°C, P,=30 MPa e.g. T=300°C, P;=5 MPa even less

Feng, Yao, Gomila, Ma, Di Toro. In preparation
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RESULTS

Shortening rates versus Velocity under hydrothermal conditions
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Friction coefficient

The effect of normal stress on slip weakening
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