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Abstract

Granite has three mutually perpendicular planes which have a prefered orientation of
microcracks. These planes are called the rift plane, the grain plane and the hardway plane in the
order of ease of splitting. For several kinds of granitic rocks, these three planes have a great
diffrence in their physical properties, e.g. P wave velocity, tensile strength. In this study, first, we
investigate the crack growing process in the rift plane and the hardway plane for Oshima granite.
The investigation of crack propagation is performed by thin section analysis parallel to the two
sections with a polarizing microscope. Second, we investigate anisotropy of fracture toughness in
Oshima granite. Fracture toughness is measured in diametric directions at 15 degree intervals
between the rift plane and the hardway plane normal to the grain plane. In result, cracks in
Oshima granite grow mainly through microcracks and grain boundaries. Though crack
propagation in the hardway plane is affected only by grain boundaries, that in the rift plane is
affected by microcracks and grain boundaries. So it is considered that cracks in the rift plane
propagate more easily than those in the hardway plane. Apparent fracture toughness (Kg) is
related to crack propagation. Thus, K for cracks propagated in the hardway plane have the
highest value, K for cracks in the rift plane have the lowest value and K, q for other directions
have middle values. The difference between Kg for the hardway plane and for the rift plane is
nearly equal to 0.35MPay/'m.
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