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Gas production and fluid injection into the subsurface will induce the poro-mechanical and
thermal effects that can mechanically damage rock formations, re-activate pre-existing
fractures and geological faults, create new fractures and cause subsidence at the ground
surface. The geomechanical effects can play an important role in the production of
hydrocarbons or the use of depleted fields as natural gas storage sites or CO> disposal sites.
Assessment of depletion- and injection-related geomechanical effects can in many cases be
done by using analytical and semi-analytical approaches, and 2D numerical models. The use
of large-scale, 3D numerical geomechanical models is however required in cases of complex
reservoir structures and the spatial variability of material properties that have significant
bearings on the gemechanical response of reservoir.

We will present a workflow for construction of 3D finite element meshes from geometrically
complex structural geological surface-based models. Several examples will be presented to
illustrate the use of field-scale finite element models of real gas reservoirs for different
purposes: (i) prediction of subsidence due to gas extraction from gas fields in the Northern
Adriatic, Italy; (ii) assessment of the potential for fault reactivation and induced seismicity
during underground gas storage operations in the Netherlands; and (iii) evaluation of the
geomechanical effects of CO- injection and storage in a depleted gas reservoir in Poland.



