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Abstract

This study undertook a quantitative analysis of the distribution of fractures in deep drillcore from a
Precambrian metamorphic complex on the north face of Hongcheon-gun, Gangwon-do, Korea. The
fracture distribution with depth, inclination of fractures, and grain size in the fracture zone were
measured and statistical techniques applied to derive probability distributions of fracture intervals.
Analysis of the inclination angles of fracture planes showed that sub-horizontal fractures are domi-
nant, and fracture spacing is mainly <0.5 m, with a median of 0.09 m, first quartile of 0.04 m, and
third quartile of 0.18 m, indicating very dense fracture development. Statistical analysis of joint pro-
perties was undertaken with fitting using five probability density functions (double Weibull, expo-
nential, generalized logistic, gamma, and lognormal). The lognormal distribution (sum of squared
errors, SSE = 2.80) yielded the best fit based on the sum of residual squares. Quantitative characteri-
zation of the fracture characteristics of deep bedrock in the Hongcheon area is important for various
geotechnical applications such as groundwater flow modeling, slope stability assessment, and under-
ground structure design. In future studies, it will be necessary to combine in situ stress measurements
a OPEN ACCESS and geophysical surveys to determine the relationship between fracture development and the local

stress field.
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Fig. 2. Deep drillcore samples.
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Table 1. Classification scheme for joint dip angles

Joint Set Dip angle (X)
Horizontal (H) 0°<X < 10°
Sub-horizontal (SH) 10° <X < 45°
Sub-vertical (SV) 45° <X < 80°
Vertical (V) 80° <X < 90°
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Table 2. Results of fitting the joint spacing distribution

SSE
Rock type Location Joint set - - - —
Double Weibull ~ Exponential ~ Generalized logistic = Gamma  Lognormal
Metamorphic ~ Hongcheon Total 37.95 429 32.54 50.67 2.80
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