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Relation between Fabric Anisotropy and Physical Anisotropy in Westerly Granite
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ABSTRACT

Sound velocity measurement, diametral compression test and thin section
analysis were performed to check the relation between fabric anisotropy and
physical anisotropy in Westerly granite. Pre—existing microfractures which
characterize three quarry planes in Westerly granite were observed by optical
microscope. Thin section analysis indicates that the rift plane, oriented
horizontally, is the plane of parallel arrangement of mineral grains like
plagioclase and biotite; that the grain plane, normal to the rift plane and
therefore oriented vertically, is the plane of preferentially oriented cracks in
quartz grains; and that the hardway plane is the plane normal to both the rift
plane and the grain plane. Sound velocity propagating normal to the rift plane
has the lowest value and the velocity normal to the hardway has the largest. The
velocity normal to the grain has a velocity value close to that of the hardway.
In contrast, tensile strength with respect to the grain plane has closer value
to the strength of the rift rather than to that of the hardway. Qualitative
differences between preferentially oriented microcracks in quartz and parallel
arranged plagioclase grains explain this unexpected results in physical
property.
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No Case Specimen Diameter Length Sound Tensile
Orientation Velocity Strength

{mm) (mm ) (m/s) (MPa)

1 42.80 21.20 4302 1.0
2 A rift 42,75 20.80 4233 11.0
3 42.75 20.70 4340 1.7
4 42,70 20,05 4591 11.0
5 B grain 42.80 20.15 4578 1.4
6 ' _ 42.75 21.15 4647 11.3
7 42.75 21.30 4572 12.9
8 o] hardway 42.70 20.65 4616 12.1
9 42.70 20.80 4692 12.5
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