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Abstract: In order to investigate the effects of fracture and fluid properties on the elastic parameters of fractured low permea-
bility reservoirs, the digital cores of low permeability reservoirs were constructed by X-ray CT. The transversely isotropic dig-
ital cores with parallel penny shape cracks were firstly constructed using digital image processing technology, then the elastic
parameters of the cores were calculated by an extended finite element method, and lastly the effects of fracture and fluid prop-
erties on the elastic modulus were studied. The results show that with fixed crack aspect ratio and density, the longitudinal
wave anisotropy linearly decreases with the increase of the fluid bulk modulus. With fixed crack density and fluid properties,
the elastic moduli of fractured low permeability reservoir rock show a linear relationship with increasing crack aspect ratio.
And with fixed crack aspect ratio and fluid properties, the elastic moduli of fractured low permeability reservoir rock show a
linear relationship with increasing crack density.
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Fig.2 Digital core of sandstone CJ157 with cracks
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Fig.4 Six basis vectors of macro-strain
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Fig.5 Relationship between stiffness matrix and fluid modulus
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Fig.7 Relationship between stiffness matrix and crack aspect ratios
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Fig.8 Relationship between stiffness matrix and crack density
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