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Abstract

The distribution of fracture frequency is fractal in most rock mass. But scaling (transra-
tion of scale) of fractures is not always practical in geo-engineering becouse of large vari-
ation of fractal distribution (o in Fig. 2). The fracture system has some dominant orientatioas
of fractures, and these orientations are affected by the mechanism of occurence of fracture
system. It is one of the reason why the variation is so large. Therefore, grasping these ori-
entations, there is a possibility that the appropriate fractal properties are understood. In
this paper, set of fracture-traces was classified with respect to dominant orientations by using
discontinuity parameter measuring system (DISPARMS), then the distribution of fracture-trace
lengths and fractal properties were examined.

The results of this study are the following. 1) For grasping fractal properties of fracture-
traces, DISPARMS is effective measurement on comparing with traditional method (sketch). 2)
Using DISPARMS, the orientations of fractures are measured easily and quickly in comparison with
traditinal method. 3) From the measured data of fractal properties classified by dominant ori-
entations, it suggests us that fractal dimension and properties are affected by the mechanism of
occurence of fracture system, and that this mechanism is one of the reason of the variation.
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. 1 /4// Fracture-trace length [Q(m)]
R _-1 Fig. 2 The distributions of fracture-trace
1] — lengths by DISPARMS and by sketching.
/ N : Number of fractures which are longer
( (b) than Q(m) per 1(m?) area
a) o : Standard deviation around average fra-
Fig. 1 An example of the fracture pattern. ctal distribution.
(lmX Im area) Dy: Fractal dimension.
(a) Fracture pattern by DISPARMS P : Cumulative probability of fracture-trace
(b) Fracture pattern by sketching length within a scale (PocN).
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Table 1 The dominant orientat

ions of fractures.

(Number of fractures : 775)

Strike/Dip Frequency (%)
N25°W, 10°N 64.8 perpendicular to bedding plane
NI5°%,75° S 2.1 parallel to bedding plane
N45°E, 80°N 4.7 parallel to large faults
N70°¥W, 85°S 2.4 parallel to small faults
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(N45°E, 80°N & N70°W, 85°S)

Fig. 3 The distributions of fracture-trace lengths classified by dominant orientations.

N:
c
D.: Fractal dimension.

P : Cumulative probability fracture—trace
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Number of fractures which are longer than Q(m) per 1(m?) area.
: Standard deviation around average fractal distribution.

length within a scale (P«N).
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