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Mechanism of Interaction between Hydraulic Fractures and Weak Plane in Layered Shale

Peng Chunyao
(CNPC Greatwall Drilling Company, Beijing,100101, China)

Abstract: Taking LLongmaxi Formation of the Sichuan Basin as an example,the mechanism of interac-
tion between hydraulic fractures and weak plane was investigated to further understand the hydraulic frac-
ture propagation in layered shale. Such mechanism in fracturing was analyzed based on Mohr-Coulomb Cri-
teria,and the critical pressure for rock matrix failure,weak plane shear and opening failure were also stud-
ied. According to fracture mechanics, the shear displacement under opening and shear failure of a weak
plane were considered,and then an interaction theoretical model was developed and applied in shale reser-
voir, The calculation example showed that,the pressure in hydraulic fracture could stimulate the rock ma-
trix-failure when 0°<Za<(20°,the weak plane shear-failure when 25°<7a<(75°,and the weak plane opening-
failure when 80°<a<C90°;the shear displacement was jointly affected by frictional coefficient, shear stress
(as the main factor)and normal stress. After the shear or opening failure of weak plane occurs,its displace-
ment is proportional to fracture length and inversely proportional to elastic modulus. It was suggested that
the theoretical model could be used in predicting the interaction between hydraulic fracture and weak
plane,which was very consistent with the micro-seismic crack monitoring.
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Fig. 1 Core of Longmaxi Formation shale
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Fig. 2 Outcrop of Longmaxi Formation shale
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Fig. 3 Dimensional indication of weak plane in layered shale
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Fig. 4 Critical pressure in fractures of layered shale
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Fig. 5 Critical failure pressure in fractures of weak plane

in shale
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Fig. 6 Side view of micro-seismic crack monitoring of a

well in Longmaxi Formation
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Fig.7 Top view of micro-seismic crack monitoring of a

well in Longmaxi Formation
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