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Finite-element analysis on influencing factors for propagation of fractures induced
in radial jet hydraulic fracturing
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Abstract: The initiation and propagation mechanism of fractures induced in radial jet fracturing (RJF) is unknown. In this paper, nu-
merical simulation was performed for propagation of RJF fractures by using the extended finite element method on the ABAQUS platform
to highlight the impacts of 9 factors, i.e. radial well azimuth, borehole diameter, well length, horizontal differential geostress, Young
modulus, Poisson’ s ratio, reservoir permeability, fracturing fluid viscosity and flow rate, on the propagation of the hydraulic fractures.
Moreover, the grey relational analysis was conducted to diagnose how the factors affect the propagation of RJF fractures. The study re-
sults show that the propagation capacity of RJF fractures enhances with the increase in borehole diameter, well length, and Poisson’ s
ratio, but reduces with the increase in radial well azimuth, horizontal differential geostress and other factors. In view of the impacts,
these factors present a descending order of horizontal differential geostress, radial well azimuth, borehole diameter, Poisson’ s ratio,
fracturing fluid flow rate, reservoir permeability, well length, fracturing fluid viscosity, and Young modulus. The results provide neces-
sary guidance for application of radial jet fracturing in low-permeability oil reservoirs.

Keywords: fracturing; hydraulic fracturing; radial jet; fracture; finite element; ABAQUS; conductivity; influencing factors
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