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ANISOTROPIC DEVELOPMENT OF DILATANCY IN UNIAXIALLY
COMPRESSED GRANITES
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By Takashi YANAGIDANI, Satoshi NISHIYAMA and Makoto TERADA

We examined the azimuthal distributions of circumferential strain, radial deforma-

tion, and V, Vj, and V,, of seismic waves traveling through a specimen of granite as

it was deformed to faulting under the uniaxial conditions. All measurements were made

within the plane perpendicular to the loading axis. It is concluded that anisotropy in

physical properties of granite arises from the inherent microcrack fabric and anisotropic

ordered alignment of microcracks extended or produced during loading (dilatancy-induced-

fabric) . Dilatancy anisotropy is much higher than anisotropy due to the natural fabric.

The symmetry of physical properties can be characterized by the symmetry of dilatancy-

induced-fabric. Based on the Neumann’s principle in crystallography, we can simulate
the mechanical behavior of granite with dilatancy-induced-fabric as an orthorhombic

crystal.
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Fig.1 The three-dimensional distributions of V, in dry Wester-
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Fig.2 The three-dimensional distributions of V, in dry Ohshi-
ma granite, The upper ellipse shows the anisotropy of

V, in the plane of measurements,
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Fig.4 Development of the Ohshima granite specimen that has

sixteen surfaces, This arrangement was adopted for Vg
measurements (second run). Sixteen PZT-7 elements
are used. The arrows show the directions of displace-
ment of S waves, In the case of V, measurements (first
run), eight transducers were glued at the center. Circles
show the contact points of LVDT, The locations of 8
axial, and 16 circumferential strain gauges are also
shown,
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Fig.5 The relationships between stress and average strains
during uniaxial compression of Westerly granite, Strain
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Fig.6 Axial and circumferential strain, and radial deformation (rose) diagrams for Westerly granite. Bulging in radial

direction is positive, The interval of contour lines was about 10 MPa. The innner contour shows strains and

deformations at 160 MPa, The outside contour shows the strains and deformations at 209 MPa.
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Appendix

(1) BNFEBREROBETR & BMEHERE & OBER
2470277y I FRALVEEROXF YT 75 T4
Py aritBEFIEBFENBLL>NED, DNH&E

fe)
r4

Fig. A-1 The model of microcrack fabric. The shape of aligned
microcracks is an oblate spheroid with the minor
diameter ¢ much less than the major diameters b and
a (a>b>c) to simulate the orthorhombic prop-
erties. The aligned ellipses show the cross-sectional
view of aligned microcracks along the major and

intermediate axes.
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