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Abstract 
 
CO2 geological sequestration (GS) in saline reservoirs involves several interacting 
processes. One of the processes is two-phase immiscible fluid flow which occurs when 
CO2 gas as the non-wetting fluid phase displaces saline water as the wetting fluid. 
Another important phenomenon comes from geomechanical interactions due to the pore 
pressure changes from fluid flow in the reservoir and the ensuing effective stress 
changes. Changes in effective stresses will induce reservoir deformation. In turn, 
reservoir deformation will cause pore pressure changes leading to a fully coupled 
interaction where fluid flow affects rock deformation and vice versa. The presentation will 
consist of four parts. The first part provides a brief overview of the need to reduce 
anthropogenic CO2 in the atmosphere to mitigate its impact on climate change. The 
second part provides a complete fundamental background on the coupling between fluid 
flow and geomechanics in deformable fluid saturated porous media based on Biot’s 
poromechanics theory. Computational strategies to solve the resulting coupled equations 
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from Biot’s theory are reviewed. The third part reviews the suitability of the coupled 
geomechanical and two-phase fluid flow simulation technique in FLAC (Fast Lagrangian 
Analysis of Continua developed by ITASCA) to model CO2 GS is reviewed. The coupled 
technique is FLAC is used to model CO2 injection field case histories including the 
Sleipner gas field in the North Sea, Norway, and the In Salah gas field in Algeria. The 
modeling of the field histories will highlight the importance of geomechanical effects and 
the coupling of geomechanics with fluid flow in understanding and prediction of the 
behavior of geological sequestration reservoirs during CO2 injection. The final part 
demonstrates the use of Biot’s theory on modeling the CO2-saturation dependent seismic 
velocity of sandstone injected with a mixture of supercritical CO2 and saline water. 
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