The Journal of Engineering Geology, Vol.4, No.2, September., 1994., pp.139-151

eritel Satedsh sfMofl UA0JM Fractalxtale] =20 st oI
A Study on Application of Fractal Dimension
in Analysis of Damage Mechanics in Rock
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Rocks are composed of the discrete elements of microstructures such as different
grains and microcracks. The studies of these microstructures are of increasing interest
in engineering geology and civil engineering related to construction of a deep under-
ground space. Accordingly, instead of a simplified continuum approach, discrete structur-
al elements and mechanical properties of various grains must be accounted. But it is
difficult to analyse crack and discontinuity surfaces in Euclidean geometry. So,

Mandelbrot(1983) developed fractal theory to manage irregular body in nature. In this
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Fig.1 Fractal dimension of grain boundary
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cracks of grain
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Table 1. Physical properties of major min-
erals of the granite used for anal-

ysis,
Minerals Young's modulus(GPa) Poisson’s ratio
Quartz(Q) 87.5 0.11
Feldspar(F) 69.6 0.30
Biotite(B) 76.6 0.20
FE olA - wE =Y

Fractalat 919 «|& Figds 2, 7+ 1%
o 9lel¥e #:AE a=tza Jelyd
Fig4st Zch dguele dad 71Ea
do] ZAgch o] W AIHALH
Fractal®} Qo] 33-8F Ado] 714 v}
e AL o 4 ok 8 JhEd A
o] Fractalzb o] A9 Wtz okerl
a2, ol AR ¥ A A

14

1'8 ] : ] [] []
1.7 -

1.6 _—\/ i

——— Quartz
— = Feldspar

1.5p

141+
) : Biotite
1.3} -

1.2 -

L1 - -
1 ] L] ) 1
0 400 800 1200 1600

& (Kgf lem®)

2000

Fig.4 Fractal dimension of cracks vs. stress
in major minerals of granite.
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Fig.b Macroscopic and microscopic periodic structure
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