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A NEW MECHANISM FOR PERMEABILITY STRESS-SENSITIVITY OF LOW
PERMEABILITY POROUS MEDIA

SUN Junchang' YANG Zhengming'? LIU Xuewei'”* XIONG Shengchun'~
(1 Institute of Porous Flow and Fluid Mechanics, CAS, Langfang, Hebei 065007, China)

(2 Research Institute of Petroleum Exploration and Development-Langfang, Langfang, Hebei 065007, China)

Abstract Permeability stress-sensitivity of formation rock is one of the most important research subjects in the

petroleum industry and geotechnical industry. Understanding the mechanism of permeability stress-sensitivity is

vital to the development of oil and gas reservoir, dam foundation stability analysis and underground disposal of

nuclear waste. The capillary tube-pore network flow model was presented in order to explain permeability



stress-sensitivity based on experiments in this paper. The new model fully considers the complex connectivity
between pore throats, tortuosity, different types and size of pores and their contributions to the rock permeability.
The new model could give a more reasonable explanation to the stronger permeability stress-sensitivity of low
permeability than conventional medium and high permeability rock. Comparing with the pore structure
deformation experimental results, the new model is very reasonable in explaining the permeability stress-

sensitivity of low permeability rock.

Key words low permeability porous media, permeability stress-sensitivity , pore network model, tortusity,
effective stress



