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Shale Reservoir Fracture Mechanism Under Impacts of
Additional Stress Field and Leak-off

Zhang Shucui, Sun Keming, Li Kai
(School of Science, Qingdao University of Technology, Qingdao 266033, China)

Abstract; In order to study the fracturing mechanism of shale reservoir with many natural cracks and beddings
under the combined impacts of leak—off and additional stress field, additional stress field analytical model was
adjusted by complex function conformal transformation. Based on the maximum tensile stress strength theory, the
major crack fracturing mechanism and propagation direction when hydraulic fracturing meeting natural cracks and
beddings was obtained by a comparison of complex siress state in reservoir matrix, natural crack and beddings
with corresponding strength. The formation mechanism of secondary cracks in reservoir with penetrating cracks is
discussed based on the Mohr strength theory. The results show as follows. The stress concentration appeared at
major crack tip of hydraulic fracture, which makes major crack propagate due to tensile failure. The secondary
cracks emerged because of natural cracks and beddings sheared sliding failure under the combined impacts of

leak —off and additional stress field. The additional stress field made the in—situ minimum stress increase and the
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maximum decrease, which restrained reservoir shear failure. Reducing injection velocity and increasing the
fracturing time can increase pore pressure around the major crack and effective stress, which promoted reservoir
secondary cracks formation.

Keywords: shale reservoirs; additional stress; leak—off; effective stress; fracture mechanism
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