
Friction behavior of gabbro under 

hydrothermal conditions

ERE5.2   Faults and fractures in geoenergy applications 1: Monitoring, laboratory and field work results 

Wei Feng1, Lu Yao2, Rodrigo Gomila1, Shengli Ma2, 

Giulio Di Toro1,3

1. University of Padua, Padova, Italy

2. Institute of Geology, China Earthquake Administration, Beijing, China

3. Istituto Nazionale di Geofisica e Vulcanologia, Roma, Italy

This research is supported by the CSC scholarship 201906440130 to Feng W., ERC CoG grant 614705 

to Di Toro G., NSFC grant 41774191 to Yao L., U1839211 to Ma S., and MSCA grant 896346 to 

Gomila R. 

2022.05.26  in Vienna

Contact: wei.feng@phd.unipd.it

1222 1951



Geothermal fields: man-induced EQs
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MOTIVATION

What are the frictional 

properties of faults under 

conditions comparable to real 

earthquakes?
(hydrothermal, long-slip, etc.)



Geothermal fields:

Fluid temperature up to 350°C
Depth 0.5 – 4 km

METHODS

(c)

Hydrothermal vessel &  rotary Shear machine (designed by T. Shimamoto)

IGCEA, Beijing UNIPD, Padova

Capability/

Advantages:

Slip rates:

nm/s to m/s

Slip: infinite



Geothermal fields:

Fluid temperature up to 350°C
Depth 0.5 – 4 km

METHODS
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Experimental conditions：

• Vapor

• Liquid

• Supercritical
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RESULTS A representative experimental curve sheared at 

T=400℃ &Pp=30 MPa, at V= 1 mm/s
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RESULTS
Gabbro sheared in pressurized & hot fluids at slip rates 1 mm/s < V < 0.1 m/s
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Static & peak & steady-state friction coefficient versus Slip ratesRESULTS

liquid supercriticalvapor



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.

Slip/ rupture

liquid

T=300℃, Pf=30 MPa e.g. T=300℃, Pf=5 MPa even less

Vaporization

(Brantut, EPSL, 2020)

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

Fault jogs



Thank you for your attention!!!

wei.feng@phd.unipd.it

Brittle-ductile transition on Basalt

at 400 ℃
Negative healing rate on gabbro

300 ℃ 400 ℃



Shortening rates versus Velocity under hydrothermal conditions

shortening

RESULTS



The effect of normal stress on slip weakening Gabbro


