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Determination of the Representative Elementary Volume of Granite by Using
Homogenization Theory

Yong-Seok Seo, Mi-Ran Do, Dae-Youl Oh, Sung-Wan Hong, Gyu-Jin Bae and Gyo-Won Kim

ABSTRACT For proper sampling of a rock and preparation of specimens, the representative elementary volume (REV)
should be determined in rock mechanical test and numerical analysis. Mechanical properties of a rock, in general, would be
strongly affected by mineral composition. In this reason REV of Youngju granite is determined by using stereoscopic
microscope observation and homogenization numerical analysis. As the area of analysis model exceeds approximately
702 mm’(900 elements), the change of the mineral composition is not observed. The calculated results indicate that Young's
modulus is fluctuated with increase of the number of elements in homogenization numerical analysis mesh. However, as the
number of elements exceeds 1156 (area of about 900 mm’), Young's modulus does not change apparently.
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Fig. 1. Definition of porosity and Representative Ele-
mentary Volume”
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Table 1. Modal composition and physical properties of
Youngju granite

Minerals & appearances Composition & description
Quartz 357 %
Orthoclase 484 %
Plagioclase 123 %

Mica 35 %
others 0.1 %
Color Greyish white
Texture Equigranular
Grain size of Q and F 3-8 mm
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Table 2. Young's modulus and Poisson's ratio of minerals ®

Minerals E (GPa) ]
Quartz 95.6 0.079

Feldspar 69.7 0.301
Mica 88.1 0.248

1. A photograph is taken,

2 2. Put a transparent
mesh uponthe 3
photograph,

Block Sample

3. Determine
elements in the
mesh,

Fig. 3. Technical procedure to make a mesh for numer-
ical analysis
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