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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.

Key words : granite, mineral composition, Young's modulus, REV

X = ohibolu) Ao AR AES Hetsly) fEte] 4F AY 9 RS Y of HELLAH (REV)S] 2
718 AAA oz AT YAy} gk B ATl gFahE oo oby o] o8hd A gl Jgks v o9 7
2 94 F ZotHEe] F8gol 353 0] ARl AWl whE 2YLE uj g AT HIE HEHY
REVE Asigr, 2ebadgo] Lt 4 ree] Mao] o 702 mm (900 84y 2sHAAEE YA Az glon],
BAAsE e WAool oF 900 mmi(115684)8 23S HARE YFE HASo)

MO 33, BFEZRA, A4S, HEL LA

1. M 14%0 A 17%3 =& 2 v},
Bear 5& ¢Hike] AA U] W& 7459 AHU 9

], & ZFHEU/U) AHol g H3kE of§3le] o

=

Uubd oz P e SRAeim ke YRRo Y|

AFH S et AA-L 23 Lot Al ge] 2700
b FEAlE AoE dHA Yok 2B ER 4
A g ot} #ll4ol] o] BHE A& BUES HES F I
£ dE 8224 (Representative Elementary Volume,
REV)o| Ao 2 Alzts]o] Aol o] &-Hr).

Hoek 9} Brown"9] d-7Z ol w2 FAA S =27]
7 9 20 e $} Woll 4 YEPEFEE 0"l wlHg
o} o714 dE FAAE) A7 (cm)elth. Bieniawski 5
£ AAIE Y JAAE S A ARE] FH E AR
& o XSEAE ). o] A1E Aol oEd
FAAY X147 o 1.5 mE don 4EYEHAES A

o A Hol 2 BEE AP 2T Zx of

55

BAHLAREV)E A8k drkFig. 1). U7 U, B
o} & A%, A A Hol| £3Ew FFolnt 719
X3y As)] wifell U/uel Z1Zo] A Yehtx
Adet. 23y U, & AP A A o] Fropx|H A A €]
dAsA =k &H U § AV U/UY 3 2R

DAY, AL AT ESATR AddT7Y
)Y, A2 e AT, HA9F

W Ed s A A g, vk

HAYY, FFAA7Ied 7Y, |79

SHAAY, FHANERATE, LT

6)33, FEdgw af

A3 F4Y 20009 8¥ 3¢

fx A gad 20008 8Y¥ 19¥



56

'
Domain of Damaln of
microscopic porous medium
effects Domain of ( poasible )
1h Macroscopic inhomogeneity
=) ‘ Inhomogeneous
g 0 wodium
RS N R WY R Ty . e
modium
¢ Range for lo
0 Umin Umax U
Volume, U

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 35.7 %
Orthoclase 484 %
Plagioclase 12.3 %

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) v
Quartz 95.6 0.079

Feldspar 69.7 0.301
Mica 88.1 0.248

1, A photograph is taken,

B 2 Put a transpare
mesh upon the
photograph,

Biock Sample

3. Determine
elements in the
mesh,

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