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Numerical simulation of multiple fractures simultaneous propagation in horizontal wells
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To investigate the formation mechanism of complex fracture network during hydraulic fracturing in shale gas
reservoirs, numerical simulation was carried out on multiple fractures simultaneous propagation in horizontal
wells. When considering fluid flow in wellbore and fractures, the mathematical model of multiple fractures
simultaneous propagation was established based on coupled rock deformation. The fracture-tip asymptotic
solution and implicit solution were obtained for calculating the step length of fracture propagation, and the
extended finite element method was adopted for model solution. The correctness of mathematical model and
algorithm were validated through a comparison with the calculation results of classic models, and numerical
algorithm was applied in calculation cases. During multiple fractures simultaneous propagation, the length and
width of the fractures on both sides were larger than those of central fractures. The smaller the fracture spacing
was, the larger the angle of the fractures on both sides deviated from initial maximum principle stress would be,
and the smaller the width of central fracture would be. The greater the geostress difference was, the larger the
angle of the fractures on both sides deviated from initial maximum principle stress would be. Research results
show that stress shadowing has significant influences on the trace and geometry of multiple fractures
simultaneous propagation. The smaller the fracture spacing is, the smaller the geostress difference will be, the
stronger the stress shadowing effect will be, and the more deviated from single-fracture propagation the fracture
morphology will be.
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