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During underground CO, storage, the integrity of the trap often relies on how the faults
bounding the trap, or contained within the topseal above, behave as pressure increases
during injection.
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Fault leakages depend on the permeability properties of the faults.
Fault reactivation and induced seismicity are mainly controlled by fault frictional properties.
Frictional and fluid flow properties are coupled.
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Faults contained in the geo-reservoirs occur within interbedded shales
and sandstones/carbonates and are generally heterogenous
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Methods: characterization of frictional and fluid flow properties of heterogenous fault rocks.
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Methods: characterization of frictional and fluid flow properties of heterogenous fault rocks.
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Methods
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Methods

Seismic vs. aseismic slip via Rate & State friction (pieterich 1979; Marone, 1998).
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Results: friction
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Results: frictional stability — seismic or aseismic behaviour?
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Results: frictional stability — seismic or aseismic behaviour?
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Results: frictional stability — seismic or aseismic behaviour?
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Results: frictional stability — seismic or aseismic behaviour?
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Results: perpendicular | permeability versus parallel // permeability
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Discussion: coupling of frictional and hydrological properties From Q to shale:
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Hydromechanical coupling and frictional stability

To capture the hydromechanical coupling during velocity steps we:
1) imposed a constant Pf in the upstream and measured Pf in the downstream;
2) monitor the dilation (layer thickness) the fault experiences to dissipate the energy surplus.
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Evolution effect, b

In Quartz we document VW with a well pronounced b parameter.
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Evolution effect, b

In Quartz we document VW with a well pronounced b parameter.
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In shale we document VS and a negative b.
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In shale we document VS and a negative b. The enhanced fault stability
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Evolution effect, b

However, contact area saturation cannot explain the negative b.
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Evolution effect, b

In shale negative b: why?
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Take-home messages and potential implications CO, injection
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Take-home messages and potential implications CO, injection
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Dimensionless dilation hardening
parameter, Samuelson et al. (2009)
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