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Re-orientation and propagation of hydraulic fractures
in shale gas reservoir

CHEN Mian

(College of Petroleum Engineering in China University of Petroleum, Beijing 102249, China)

Abstracts: A three-dimensional model for reactivation and re-orientation of hydraulic fractures in shale gas reservoir was es-
tablished based on the theory of rock fracture mechanics. The re-orientation of fractures was considered as a continuous prop-
agation process under discontinuous normal stress. Important factors and mechanical characteristics that affect fracture's ge-
ometry were studied in real cases. The results show that, in the direction of main fracture propagation, fracture width dramat-
ically narrows after re-orientation when high horizontal differential stress is subjected. Higher pump rate and higher viscosity
of the fracture fluid can generate a wider fracture because higher residual energy is provided after the re-orientation. When
the initial angle between hydraulic and natural fractures nears to 30°, the hydraulic fracture tends to re-orientation more easi-
ly along the natural fractures. The propagation of the hydraulic fracture after its re-orientation will deviate from the maximum
horizontal stress direction, resulting in shorter fracture length and smaller volume since more energy was lost in the re-orienta-
tion process. After the re-orientation, the hydraulic fracture can become a complicated fracture network with two to three
modes.
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Fig.3 Variation of fracture width along fracture length

for linear and reorientating propagation
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Fig.5 Influences of pump rate on hydraulic

fracture reorientation
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