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The Relation of Fracture Properties to Hydraulic Conductivity
in Volcanic Rocks of the Northern Yosu Area
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Groundwater flow in a fractured rock mass is related to the geometric characteristics of the fracture
system. The objective of this study aims to analyze the probabilistic density function of fracture
properties and their relations to the hydraulic conductivity in volcanic rocks of the northern Yosu area.

Fracture characteristics were investigated by core logging and acoustic televiewer logging in four
boreholes and the hydraulic conductivity was obtained from the constant pressure injection and fall~off
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tests, The 303 fractures were grouped into three sets by their orientation and three fracture types by

the degree of opening in aperture.

As a result of the study, the hydraulic conductivity in the test section intersected by open and

semi-open fractures, conductive fractures, and set 1 fractures was very high, while closed fractures did
rarely affect the hydraulic conductivity. It was recognized that the hydraulic conductivity in a fractured
rock mass was preferentially affected by the aperture size of conductive fractures and fracture

intersection frequency and size, secondly.
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density function.
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Table 1. Specification of the investigation boreholes.

K-1 K-2 K-3 K-4
Elevation(m) 61 59 57 50
Borehole
Depth(GL. —m) 1946 69.06 50.08 90.85
Drill Orientation Vertical Vertical Vertical 138/80
Groundwater
Table(GL. -m) 22 0 ( 14
Bit Size NX
Casing Depth
(GL. —m) 212 2.14 1.0 6.56
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Fig. 3. Fracture set identification using FracMan ISIS module. Fracture numbers of each set have

been corrected by the modified Terzaghi correction(Golder Asso.,

231

1994).



by
oX,
e
o

A gargre] mel ZALEE AR FE AARTY
HojxjA ©r} ol#ld ZApMEFe] 93k sampling
biasE AAS7] A8t Terzaghi EAHE sttt
(Terzaghi, 1965). 4 Fo] @de £+ 9 A8 §
mo} of 28% ZrtEe], gz WEWFE Ik B
e o F IR #EdzE diFEsie $Edip 2
direction/dip)& Set 191 A% 50/19, Set 2% E’
83/85.2, Set 3 339/85.30.2 AT 3

Drilling direction

Fracturc Set

L.

Appareat spacing(S,)

‘True spacing(S,)

Normal dircction of
Fracturce Sct

Fig. 4. Correction of fracture spacing.

99, PG EPse B AYTERE o
Qo) FEW NE ADH 48 oz NEE BL
Aol e NW Az ERIHAIT,

1999b). WEtH A|FZAAA #R1sE deFE

p2a=:} H]—GC]:MO Ag}ﬂﬂ-?—zg} %"—J‘ﬂ' B o

CENE

(discontinuity domain) Wel gl¥ ZHog Atz ¥t}

ARy A F

FolA zAE el
Aol e, 4 wdze A

urgke] Alolztg Aatsle] AA A= HAEB3)

A5

];251

v} ska)

_.l

rir o

-

-3 B8EEBIB BR B

RN TS N K WA T T O S T 1

L

I All Fractures
.= Set1

1 e set2

.\ 14~ Seid

T T
0.01 010

T
1.00

T e T
10.00 100.00 1000.00

Corrected Fracture Spacing (m)

(a) Lognormal probability plot

PDF for All Fracure

1.16 106 098 086

1
076 066
!

Variable: Ln of Al Fracture

Anderson-Darfing Normality Test

0406

PValue: 0.350
Mean -0.98883
StDev 1.90286
Variance 362088
Skewness 987ED2
Kistosis 1.5E-01

N 201
Minimum £6.08403

st Quartile -2.27654
Median -1.06266

3rd Quartile 0.24110
Madimum 414181

85% Confidence Intenal for Mu
-1.20838 0.76529
85% Corfidence Intend for Sigma
1.75980 207144
95% Confidence Intenval for Median

-1.20021 072374

(b) Logarithmic probability distribution function

Fig. 5. Probabilistic distribution of the corrected

Table 2. Statistics of the corrected fracture spacing.

fracture spacing.

Set 1 Set 2 Set 3 All Fractures
Logarithmic _
Mean +SD(m) 160 + 163 -0.10 = 1.81 -097 = 141 099 £ 1.9
Minimum(m) 0.002 0.048 0.148 0.002
M (m) 0.20 091 4.19 0.372
Maximum (m) 13.19 34.18 62.91 62.91
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Table 3. Statistics of the fracture aperture size.

Set 1 Set 2 Set 3 Type 1 Type 2 Type 3 All
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