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ABSTRACT

Mixed mode tensile-shear fracture is the main cause of brittle fracture and the overall failure in rock masses
and rock structures such as tunnels and mines. Mixed mode fracture behavior of rock materials is usually
investigated using appropriate test methods and laboratory specimens. In this paper, a new test configuration
called the edge crack triangular specimen subjected to three-point bend loading was suggested for

investigating the mixed mode fracture toughness of rocks. Simple geometry, convenience of test specimen
preparation, easy test set up with common available loading fixtures and application of compressive loads
(rather than the tensile loads) which are more suitable for rock materials are some of the primary advantages
of this specimen. The stress intensity factors K; and Kj; for different loading conditions in this specimen were
computed numerically using various finite element analyses. The obtained numerical results showed that by
changing the crack inclination angle relative to the loading direction in the suggested configuration, the
complete range of mixed mode I/II conditions from pure mode I to pure mode II could be achieved. Also the
results of mixed mode fracture toughness experiments conducted on a rock material and using this specimen
showed the practical applicability of the suggested specimen for mixed mode tensile-shear fracture studies.
Therefore, it can be concluded that the suggested tests sample is a suitable specimen for numerical,
experimental and theoretical crack growth study in rock materials.
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