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Abstract

A pro-elastoplastic wellbore stability model, which accounts for the presence. of an internal filter
cake in a plastic yielded zone and capillary threshold pressures has been developed for a Mohr-
Coulomb, strain-weakening material. The extent of the plastic yielded tone m y be predicted for
steady state fluid inflow (underbalanced) or outflow (overbalanced) conditions. The model
predicts that for overbalanced drilling conditions the filter cake efficiency, or its ability to reduce
pore pressure penetration, can significantly affect the extent of the plastic yielded zone which
can develop in a permeable formation. Example applications of the model to drilling and
completing horizontal wells in a unconsolidated, bitumen saturated sand and in a weak,
cemented sandstone arc described.
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