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Two — dimensional numerical simulation of fracture toughness
of hard brittle shale
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(1. State Key Laboratory of Geology and Development Engineering of Oil and Gas Reservoirs, Southwest University of Petroleum, Chengdu 610500, China;
2. Technology Development Center, Southwest Branch of Eastern Geophysical Corporation ,Chengdu 610000, China)

Abstract: Taking the shale of Changning area in Sichuan Basin as a research object, the effect of different bedding density,
bedding angle and bedding mechanical properties on the fracture toughness of the RFPA” was simulated by using the numerical a-
nalysis software of the real fracture process and simulating the progressive rupture of the Brazilian disc specimen with Herringbone
notch. It was discussed the influence of these factors on the shape of fracture front, and it was investigated the relationship between
fracture toughness and rock brittleness. The results showed as follows: the fracture toughness decreased with the angle change first
and then increased, the minimum value occurred at 20°, and the fracture toughness increased with the increase of the mechanical
properties of the bedding plane under the same bedding angle; when the bedding angle was small, the fracture front turned with the
bedding surface, and the brittle shear failure along the bedding layer occurred ; when the bedding angle was greater than 40°, the
bedding effect was obviously weakened; when the crack was extended, the leading edge tumed and forked with the bedding, and a
secondary crack was produced at the end of the specimen; when the bedding density was small, the crack in the direction of the
crack in the preset fracture was affected by the bedding surface, and the direction of the steering layer was influenced by the layer,
with secondary cracks appearing, if increased to above 80° ,when the cracks passed through the bedding surface, the steering and
bifurcation would appear, and when the bedding density was large, the uneven expansion of the crack increased and the number of
secondary cracks accompanying the disc end increased gradually; the fracture toughness decreased with the increase of brittle index
of rock, and the brittleness index had the tendency of increasing and decreasing with the angle first.
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