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ABSTRACT 

Sedimentary basins are the most feasible geological formations for CO2 sequestration. The formation 
of these basins is usually associated with extensional rifting that implies normal faulting. Subsequent 
activity, both natural (tectonic activity) or anthropogenic [1] (fluid injection or withdrawal), can alter 
the stress field and reactivate faults. Once the activity of faults stops, they may become sealed, acting 
as fluid flow barriers. The large amounts of CO2 that will be injected in deep saline aquifers as a 
supercritical fluid can dramatically increase fluid pressures around the injection zone. This reduces 
the effective stresses and may result in fluid-induced seismicity, which opens fractures and increases 
significantly its transmissivity. This might serve as an escape path for CO2. In order to analyze the 
likelihood of such event, we model a caprock-aquifer system considering a viscoplastic approach [2]. 
This viscoplastic approach allows visualizing possible failure mechanisms [3]. We include fully 
hydromechanical coupling, i.e. stress-dependent hydraulic properties. This effect is crucial in order to 
account for the opening of faults. Small increments in the aperture of a fault can let to significant 
increases in the permeability of the fault (up to three orders of magnitude [4, 5]). Such an opening 
can create escape paths for the CO2. We study failure mechanisms of the caprock and the conditions 
for these to occur.  

 

 

REFERENCES 

[1] M. Ferronato, G. Gambolati, C. Janna and P. Teatini, “Geomechanical issues of anthropogenic 
CO2 sequestration in exploited gas fields”, Energy Conversion & Management, Vol. 51, pp. 
1918–1928, (2010). 

[2] V. Vilarrasa, D. Bolster, S. Olivilla and J. Carrera, “Coupled Hydromechanical Modeling of 
CO2 Sequestration in Deep Saline Aquifers”. International Journal of Greenhouse Gas Control, 
doi:10.1016/j.ijggc.2010.06.006, (2010). 

[3] V. Vilarrasa, S. Olivilla and J. Carrera, “Geomechanical stability of the caprock during CO2 
sequestration in deep saline aquifers”. Energy Procedia, in press, (2010). 

[4] S. Olivella and E. E. Alonso, “Gas flow through clay barriers”, Géotechnique, Vol. 58, No. 3, 
pp. 153–176, (2008). 

[5] F. Cappa and J. Rutqvist, “Modeling of coupled deformation and permeability evolution during 
fault reactivation induced by deep underground injection of CO2”. International Journal of  
Greenhouse Gas Control, doi: 10.1016/j.ijggc.2010.08.005, (2010). 

 

 

 

 


