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Simulation study of characteristics of hydraulic fracturing propagation

LIAN Zhi-long', ZHANG Jin’, WANG Xiu-xi’, WU Heng-an', XUE Bing'
(1. CAS Key Laboratory of Materials Behavior and Design, Department of Mechanics and Mechanical Engineering, University of Science and Technology of
China, Hefei 230027, China; 2. CNPC Drilling Research Institute, Drilling Technology Department, Beijing 100195, China;
3. College of Petroleum and Natural Gas Engineering, University of Petroleum, Beijing 102249, China)

Abstract: A simulation model of hydraulic fracturing propagation is proposed by using the software of ABAQUS. The key factors of
geotectology such as in-situ stress distribution, mechanical properties, fracturing fluid properties etc, which affect on the
characteristics of fracturing propagation, are studied with the model. Several conclusions are drawn from the simulation results. When
injecting pressure is constant, the fracture initiation pressure is proportional to the magnitude of minimal horizontal stress, critical
stress and initial pore pressure, elastic modules, and is independent of fracturing fluid viscosity and maximal horizontal stress. The
fracture length and maximal fracturing width are inversely proportional to the minimal horizontal stress, initial pore pressure and
elastic modules. Further more they are independent of maximal horizontal stress. The process of hydraulic fracturing may be divided
into four stages, namely no growth, quick growth, steady growth and slow growth stages. The obtained conclusions are of much
significance for the perforation parameter optimization and design of hydraulic fracturing treatments.
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Fig.1 Sketch of the physical model
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Fig.4 Influence of in-situ stress on fracture growth
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Fig.7 Influence of elastic modules on fracture propagation
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