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Experimental study and theoretical analysis on shale strength

YU JunHong', SHANG XinChun'? & WU PeiFei’

! Department of Applied Mechanics, University of Science and Technology Beijing, Beijing 100083, China;
% National Center for Materials Service Safety, University of Science and Technology Beijing, Beijing 100083, China

According to the reality of the marine shale reservoirs in South China and the particularity of shale mechanics properties compared
with sandstone and carbonate rocks, the disc fracture and the uniaxial compression tests were carried out. As an indirect method, the
disc fracture test can measure the tensile strength and the elastic modulus of rock, which theoretical foundation is the elasticity
solution of stress and displacement to the compressed disc. For the cases that distribution form of contact force is uniform, cosine and
linear, respectively, the formulae to calculate the tensile strength and the elastic modulus were given. Then, by using data from the
disc fracture test, the tensile strength and the elastic modulus were obtained. The results indicates that the different distributions form
of contact load have a tiny influence on the tensile strength, but a large effect on the elastic modulus. In addition, the uniaxial
compression test was conducted for little cylindrical specimens made of shale core at the same depth. The elastic modulus result from
the uniaxial compression test is accordant with one from the disc fracture tests, this confirms the correctness of the presented
theoretical analysis and methods of shale disc fracture test.

shale, disc fracture tests, complex function method, analytical solution, contact force
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