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Shale stress sensitivity experiment and mechanism
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Petrolewm Engineering of the Ministry of Educarion, China University of Petroleuwm , Beijing 102249, China)

Abstract. o study the stress sensitivity phenomenon and mechanism of shale permeability, a common expression of the stress sensi-
tivity coefficient of porous medium permeability was obtained based on the permeability stress sensitivity mechanism of capillary, pla-
nar crack and dual porosity media. In combination with overburden-pressure porosity-permeability experiments of shale cores in
Longmaxi Formation and Niutitang Formation, the mechanism of shale stress sensitivity was analyzed in this study. The experimen-
tal results indicate that the permeability stress sensitivity coefficient is the product of porosity-permeability power exponent and pore
compressibility, of which porosity-permeability power exponent represents the geometric characteristics of pores, and pore compres-
sibility reflects the influence of rock mechanics parameters and pore shapes. Micro-cracks are relatively developed in shale cores, and
the porosity-permeability power exponent of core with micro-crack size equivalent to pore size is less than 3, while that with micro-
crack size much larger than pore size is greater than 3. Compared with sandstone, the shale for experiments has a lower porosity-per-
meability power exponent, but higher pore compressibility, leading to stronger shale stress sensitivity.
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Table 2 Experimental data of shales and published data of
different tight sandstones
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Table 3 Tested data and published data of pore compressibility
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