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Abstrat

A miromehanial omputational model of overburden subsidene

and ompation of a naturally fratured reservoir due to uid extration

is proposed. The deformable reservoir is haraterized by two levels of hy-

drodynamis (ow in miro and maropores) and its omputational treat-

ment is based on a miromehanial analysis of dual porosity systems, i.e.

media loally haraterized by a porous matrix omposed of permeable

matrix bloks and the surrounding system of fratures. The homogeniza-

tion tehnique is applied to upsale the onstitutive relations available in

the �ne struture to the �eld sale. Appliation of this proedure yields

a mirostruture model of dual porosity type, wherein the poroelasti

matrix bloks at as distributed soures/sinks of mass and momentum

to the global marosopi medium. The mirostrutural model is able

to inorporate delayed seondary subsidene phenomenon, whih is in-

dued by reep e�ets arising from the delayed drainage of the uid in the

miropores. A two-level �nite element method is proposed to solve the

oupled miro-maro governing equations of dual porosity type. Numer-

ial experiments are performed showing the inuene of reep e�ets on

the surfae subsidene of an oil-�eld during primary reovery. The results

show the strong potential of the proposed formulation in solving oupled

hydro-mehanial problems with mirostruture whih ommonly appear

in reservoir simulation.
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