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Numerical simulation on mechanical properties of stratified shale rocks

LIU Baiqu, LIU Shiqiong, LIU Xiangjun, XIONG Jian, LIANG Lixi

(National Key Laboratory of Geology and Development Engineering of Oil and Gas Reservoirs , Southwest University of Petroleum ,
Chengdu 610500, China)

Abstract: To explore layered shale’s mechanical properties under different bedding conditions , taking the Longmaxi Formation shale in
Sichuan Basin as the research object, based on the numerical simulation software of analysis system of rock fracture process (RFPA™),
the changes of compressive strength, elastic modulus, Poisson’s ratio, tensile strength and fracture toughness of shale under different
bedding densities and bedding angles were simulated. With the increase of shale laminar density, the compressive strength, elastic
modulus, tensile strength, and fracture toughness are reduced to different degrees, while Poisson’s ratio shows an increasing trend.
Under the condition of constant laminar density, with the increase of bedding angle, the compressive strength, elastic modulus, tensile
strength , and fracture toughness of shale show a trend of decreasing and then increasing. In contrast, the Poisson’s ratio increases first
and then decreases. Among them, the minimum values of compressive strength and elastic modulus appeared when the bedding angle
was about 40°, the minimum value of tensile strength appeared when the bedding angle was about 20°, and the minimum value of
fracture toughness appeared when the bedding angle was about 30°. The results show that the bedding density and the bedding angle
have a significant effect on the damage form and mechanical properties of the shale, and with the change of bedding conditions, the
compressive strength, tensile strength, elastic modulus, and fracture toughness of the shale have the similar change trend, while the
Poisson’s ratio changes in reverse.
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