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Brazilian splitting failure modes of limestone with weak structural planes

LI Zixuan?, LEI Tao*!2, YE Haiwang 12, ZHAO Yun?!, WANG Qizhou 12

(1. Hubei Key Laboratory of Mineral Resources Processing and Environment; 2. School of Resources and Environment Engineering,
Wuhan University of Technology Wuhan 430070, China)

Abstract: The distribution and mechanical characteristics of weak structural planes are the key factors affecting the splitting failure
modes of rock mass. Taking the limestone of a mine in Zigui County as the research object, the Brazilian splitting experiments under
different dip angles (0) of weak structural planes were carried out. The effects of dip angle of weak structural planes in limestone on
failure modes of rock were studied, and the corresponding failure mechanism was discussed. The results show that the weak structural
planes plays a control function to the failure modes of rock. With the increase of dip angles of structural planes (in the range of 0 to
90 degrees), the failure modes of specimens can be classified into 4 types. Among them, the failure mode of specimens for #=0<and
15<is the tensile failure of matrix and structural plane; the failure mode of specimens for #=30 <is the tensile failure of matrix and the
tensile and shear slip failure of structural plane; the failure mode of specimens for #=45<and 60 <is the shear slip failure of structural
plane; the failure mode of specimens for =90 <is the tensile failure of structural plane. Besides, when 6=45<60<and 90° , it is found
that the influence of the structural planes on the failure mechanism of the specimens is similar to the bedding planes, but when
6=015<and 30 the failure mechanism will be more complex.

Key words: Fractured rock mass; Brazilian splitting test; weak structural planes; tensile strength; failure modes
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