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Estimation of Micro-discontinuity Distribution Using Scanline Survey in Granites

Lee Sang-Eun, Cho Sang-Ho, Yang Hyung-Sik and Park Hong-Min

ASTRACT In this paper, mechanical characteristics of micro-defects in granitic rock was studied. Crack spacing and
length were investigated by scanline survey in specimen of granite. To estimate the direction and distribution of potential
microcrack in granite, thin sections were made for three direction of Rift, Grain and Hardway axis of the rock specimen.
The density and length of microcrack were investigated quantitatively. Three directions of microcracks are comparatively
perpendicular.  Crack density varies as direction differs, but crack length doesn't show influence of direction.

Key words : scanline survey method, microcrack, crack density, crack length
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— Crack trace

— Disk crack
I— Disk crack center

Fig. 1. Conceptional diagram of three-dimensional disk
microcracks.
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Fig. 3. Photograph of Plane in Nangsan granite (X20), closed nicol.
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(a) Rift plane (b) Grain plane (c) Hardway plane
Fig. 4. Photograph of Plane in Hamyeol granite (X20), closed nicol.
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Table 1. Relative frequency distribution of crack spacing

Relative frequency (fc/n)

Crackspacing(mm) Nangsan granite Hamyeol granite
R-plane G-plane H-plane R-plane G-plane H-plane
< 049 0.3939 0.3248 0.2982 0.4173 04194 0.3657
05 ~099 0.1919 0.2575 0.1228 0.2548 0.3115 0.0755
1.0 ~ 1.49 0.1515 0.1254 0.1567 0.1245 0.1225 0.1321
1.5~ 1.99 0.0505 0.1123 0.1328 0.0647 0.0806 0.1132
2.0 ~ 249 0.0707 0.0856 0.0702 0.0647 0.0645 0.0377
2.5 ~299 0.0404 0.0339 0.0702 - - 0.0943
30 ~349 - 0.0508 0.0351 0.0360 - 0.0755
3.5~3.99 - - 0.0526 0.0216 0.0242 -
4.0 ~ 4.49 0.0404 0.0169 0.0351 - - 0.0524
45 ~ 499 0.0202 0.0339 0.0175 - 0.0081 -
5.0~ 5.49 - - 0.0175 0.0072 - 0.0346
5.5~ 599 0.0303 0.0339 - - - 0.0245
6.0 ~ 6.49 0.0101 - 0.0351 - - 0.0145
6.5 ~ 6.99 - - 0.0526 - - -
7.0 ~ 7.49 0.0101 0.0169 0.0351 - 0.0081 -

7.5~ 1799 - 0.0169 - - -0.0145




Table 2. Relative frequency distribution of crack trace length
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Relative frequency (fc/n)

Cra(crlr(ll;r;gﬂl Nangsan granite Hamyeol granite
R-plane G-plane H-plane R-plane G-plane H-plane
<029 0.191 0.190 0.193 0.216 0.186 0.243
03 ~039 0.111 0.154 0.140 0.151 0.161 0.208
04 ~ 049 0.152 0.170 0.211 0.137 0.113 0.151
0.5 ~0.59 0.121 0.204 0.123 0.058 0.129 0.113
0.6 ~ 0.69 0.081 0.103 0.053 0.108 0.073 0.057
0.7 ~0.79 0.061 0.086 0.140 0.086 0.081 0.094
0.8 ~0.89 0.071 0.052 0.035 0.079 0.040 0.019
09 ~ 0.99 0.040 - 0.053 0.043 0.032 0.038
1.0 ~ 1.09 0.040 0.018 0.018 0.029 0.057 0.038
1.1 -~ 1.19 0.051 - 0.035 0.036 0.057 0.038
1.2 ~1.29 - - 0.007 - -
1.3 ~139 0.020 0.018 - - - -
14 ~149 0.020 - - 0.029 0.032 -
1.5~ 1.59 - - 0.014 0.024 -
1.6 ~ 1.69 0.010 - - - - -
17~ 179 0.020 - - 0.007 0.016 -
1.8 ~ 1.89 0.010 - - - - -
0.5 0.5
04 f)=0.23 83> J(x)=0.39 &3 0.4 /"’(1)=1.69 &%’ 1 o anresd
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Fig. 5. Probability density distribution of crack spacing

(a) Nangsan granite. (b) Hamyeol granite.

Fig. 6. Probability density distribution of crack trace
length (a) Nangsan granite. (b) Hamyeol gran-

ite.
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Table 3. Mean spacing, frequency and trace length of crack for each R, G, H plane

Nangsan granite

Hamyeol granite

Items

Rift plane Grain plane Hardway plane  Rift plane  Grain plane Hardway plane

Total scanline length (mm) 432 287 354 357 411 282
Number of crack (ea) 99 59 57 139 124 53
Sum of trace length (mm) 58.82 32.04 30.57 82.08 80.60 25.08
Mean spacing (mm) 4.36 4.86 6.21 2.57 3.32 5.32
Mean trace length (mm) 0.59 0.54 0.54 0.59 0.65 047
Crack frequency (ea/mm) 0.23 0.21 0.16 0.39 0.30 0.19
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Fig. 7. Distribution of crack density and crack length.
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(Mean of sampling)

EHEH W= (Mean discontinuity frequency)
: B4 23] ol (Discontinuity trace length)
A Zol(Mean  discontinuity
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trace length)

u 2R ee] T3t (Mean of population)
u, : EEE-F ] B (Mean of sampling distribution)
o : 2Acke] 352K (Standard deviation of population)
o, ZRE¥e] EFHX(Standard deviation of sam-

pling distribution) =+ X5 .2 *}(Standard error)
: o] 7K Standard deviation of sampling)
: EH(Number of sample)
: 354745 (Standard normal variable)
: Student t-distribution
€ : vld| 23} (Proportion error)
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