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Graphic Discrimination Method of Coalescence and Failure
Mode in Rock Mass with Hole and Crack
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Abstract: In order to study the crack initiation and coalescence of the failure process of rock
mass, the uniaxial compression of red sandstone samples with various rock bridge angles was
numerically performed. Four failure patterns of red sandstone samples with single crack and hole is
firstly summarized, then the radius of the plastic core and plastic extension area are defined, the
single span radius (or the crack length, angle) and the size of the plastic damage area are
characterized. It is found that the coalescence of plastic failure zone is well consistent with the
coalescence and fracture of samples. Finally, a graphic discrimination method is proposed to
discriminate the fracture mode of rock mass. The experimental results verify the correctness of the
method of the failure mode, which is consistent with the results of similar physical tests.

Key words: rock mechanics; uniaxial compression; coalescence; fracture mode; discrimination
method
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Fig. 1 Failure modes of specimens under different
crack angles
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Fig. 2 Failure modes under different crack angles
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Fig. 3 Failure modes of specimens( single hole)
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Fig. 4 Relationship between 2r and the plastic zone
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Fig. 6 Failure modes of specimens under different
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(a)—a=0°; (b)—a=30° ;(c)—a=60°.
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Fig. 7 Failure modes of specimens under different
crack angles

(a)—a=0°; (b)—a=30°; (c)—a=45°
(d)—a=60°; (e)—a =90°.
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Fig. 11 Method of drawing plastic zones
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