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Effect of in-situ stress on hydraulic fracturing based on FDEM-Flow

YAN Cheng-zeng"?3, ZHENG Hong®, SUN Guan-hua®, GE Xiu-run®
(1. The Key Laboratory of Urban Security and Disaster Engineering of Ministry of Education, Beijing University of Technology, Beijing 100124, Ching;
2. College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China; 3. State Key Laboratory of Geomechanics and
Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: With the proposed FDEM-Flow (combined finite-discrete element method considering fluid-solid coupling) method as a
tool, we study the effects of in-situ stress on hydraulic fracturing. Through a numerical examples of an injection hole under the state
of different in-situ stresses, the influence of in-situ stress on the direction and morphology of fracturing crack is studied. The results
show that both the initiation pressure and direction of fracturing fractures are closely related to in-situ stress. When the vertical in-situ
stress o, keeps constant and the lateral pressure coefficient A>1, the initiation pressure and breakdown pressure are decressed.
When A>1 and its value is comparatively small, horizontal cracks are mainly produced with some oblique cracks generating.
However, when A>1 and the value is larger, cracks are strictly extended along the direction of the maximum principal stress and
oblique cracks no longer occur. When A<1, fracture pattern is dominated by vertical cracks. But when A=1, the horizontal in-situ
stress and vertical in-situ stress are equal, there is no advantage direction for crack extension. Under the conditions of different lateral
pressure coefficients, the direction of crack propagation always coincides with that of the maximum principal stress. The fracture
initiation and propagation are mainly controlled by the maximum principal tensile stress, and fractures are initiated in the
concentration zones of tensile stress. These results agree well with the available experimental results and theoretical analysis, which
demonstrate the effectiveness of FDEM-Flow method to simulate hydraulic fracturing.
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