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A hydraulic fracture height mathematical model considering the
influence of plastic region at fracturetip
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Abstract: To predict fracture height in hydraulic fracturing, we developed and solved a hydraulic fracture height mathematical model
aiming at high stress and multi-layered complex formations based on studying the effect of plastic region generated by stress
concentration at fracture tip on the growth of fracture height. Moreover, we compared the results from this model with results from two
other fracture height prediction models (MFEH, FracPro) to verify the accuracy of the model. Sensitivity analysis by case computation of
the model shows that the hydraulic fracture growth in ladder pattern, and the larger the fracture height, the more obvious the ladder
growth pattern is. Fracture height growth is mainly influenced by the in-situ stresses. Fracture toughness of rock can prohibit the growth
of fracture height to some extent. Moreover, the increase of fracturing fluid density can facilitate the propagation of the lower fracture tip.
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