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PROPAGATION OF HYDRAULIC FISSURESAND BEDDING PLANESIN
HYDRAULIC FRACTURING OF SHALE
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Abstract In order to investigate the interaction of the hydraulic fractures and the bedding planes of shale in
hydraulic fracturing the hydraulic fracturing experiments under triaxial conditions were carried out with the
acoustic emission system monitoring the process of hydraulic fracturing and the CT scanning system scanning the
sections of rock samples before and after hydraulic fracturing for capturing the distribution of fractures. The
initiation and propagation of the hydraulic fracture was captured experimentally. At the situation of small
difference of stresses the critical pressure for initiation was found to be differed little in different angels the
fracture grew along the direction of oy, after initiation. The critical pressure for the propagation of major

hydraulic fractures was related to the length of fracture and K. . The small sections of the bedding planes in shale
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were opened up when the major hydraulic fracture approached. The passage was created at the intersection of the
hydraulic fracture and the bedding plane due to shearing tension. The shear zone was larger than opened one with
aratio of 13 at maximum functioning as the major passage for fluid flow. The length of the shear zone is sensitive
to the cohesion of bedding planes, and the angle of intersection of hydraulic fracture and bedding plane.

Key words rock mechanics hydraulic fracturing in shale main hydraulic fracture bedding plane initiation and

growth open zone length shear zone length
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Table 3 Geometric parameters of shale sample well and slot

and principal stresses
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Fig.1 Hydraulic fracturing of shale in horizontal well under

real triaxial condition
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Fig.3 Direction of initiation of major fracture on plane

perpendicular to centerline of well
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Fig.4 Major hydraulic fracture in shale after experiment
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Fig.5 Propagation of major hydraulic fracture based on the

condition of plane strain
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Fig.9 CT scanning section of intersection of major hydraulic

fracture and bedding plane
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Fig.10  Sketch of major hydraulic fracture approaching

bedding plane of shale
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Fig.11 Sketch of possible influenced zone of bedding planes

when major hydraulic fracture approached
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Fig.12 Curve of total stress on bedding plane vs. distance
between major hydraulic fracture and bedding

plane
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Fig.13 CT scanned fractures of shale after experiment of

hydraulic fracturing
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Fig.14 Sketch of coalescence of hydraulic fracture and bedding
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Fig.15 Variation curves of length of opening/shear zone of

bedding plane with intersection angle
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Fig.16 Change curve of length of shear zone of bedding

planes with cohesion of bedding zone changing
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