The Journal of Engineering Geology, Vol9, No.l, April, 1999 pp.31-43

O{UtE SESX|ol0] MATES} SN HEEY

Characteristics of Lineament and Fracture System in the
North-eastern Area of Yosu Peninsula

2 A 4 (Kyung Soo Kim) 2o EAT A
o] & & (Fun Yong Lee) A2 B A 729
7 4= (Chun Soo Kim) S YU E AT A

29 / ABSTRACT

n

g

2 ATE SR $FRAGAN BT AEY AsEaE FANLe) Bad vRAAY BE

1o
o dialed iz 7HA WEE FHel olF 2ab- BASEY FHo| gt dFAEY A@e 3 HALE
5 Betoz FEUY Oder 1~Order 3530l AgsE Fo} B PARRe Ha7zs 7|& ALE

FgFabzl 8 AAEGr|SEE o] &t EAEY Order 4559 DA W A5E AFoA 2
AL B8t olFolFTh Order 4559 TEANN AG Az Set 48] o] HAFRAE T
A7 @ FE AYdtne AAHoZ FAYR BRFEE #Er Order 4559 GEAlE 3709 nAA
zZ dgzs) 1719 ABA dEEE EREY, 9FE FIE Aol HolA] dErh Set 17E Set 49
sAUE gg AR7t AAHeH, FHEEE ddHon A ddzd ¢ %
AL deATREE W21, 4 Terzaghi BAS 834U o Dz

_||N
2

10U/me] ¥9E 2otk B9 Qo] 94 WEATLEES B3I, vdxd FFAE 20m~37mel Hl2
e
F20) AFE, HYTE, GEA TEHA

This study aims to quantify the distribution characteristics of the fracture system for the numerical
modeling of groundwater {low in the north-eastern area of Yosu peninsula. The study area is composed
mainly of volcanic rocks and grarite. The regional and site scale lineament in the range of magnitude
Order 1 to Order 3 were analyzed {rom the geologic map, air-photograph and shaded relief map. The
geomelric parameter of Order 4 fracture system was acquired from the scanline survey on the ground
surface. There is a similar trend in the preferred orientation between the regional lineament and the
Order 4 fracture system except the Set 4 of Order 4 fracture system which is not prominent in the
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type. That is classified to three fracture set of high dip angle and one of low dip angle. From the
lineament trend. The orentation of Order 4 fracture system has similar characteristics in each rock
termination mode analysis, it is considered that the fracture systern was developed systematically and

sequentially from Set 1 to Set 4. Filling materials are distinct relatively in low dip angle set. The
fracture spacing follows to lognormal disfribution and the fracture frequency corrected by the modified

Terzaghi correction ranges from 0.38 to 1.01 per meter in each fracture set. The fracture trace length

also follows to lognormal distribution and ranges from 2.9m to 3.7m in each fracture set.
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Fig. 1. Location and geologic map of the
study area(Numbers imply the scanline
mapping location).
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Fig. 2. Regional scale lineament distribution map from the shaded relief map.
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Fig. 3. Site scale lineament identified from the air-photograph.
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Table 1. Summarized statistics of the fr‘acture sets.
Set | 1 > 3 4
Coated } 6.2 75 5.1 11.4
Fracture Type(%) Sealed \ - 03 - 11
Fresh 93.8 922 94.9 875
Both ends free 375 21.6 184 31.8
One end free ‘ 39.0 474 52.2 B2
Termination Mode(%) | Both ends against fractures 12.1 19.6 235 318
Splay - - - -
Unknown 114 114 59 1.1
Both ends exposed 677 60.1 67.6 7.0
. o One end covered 21.0 281 26.5 22
Censoring Type(%%) Both ends covered 11.4 1.8 59 23
Unknown - - - -
Calcite 44 39 5.1 45
. . Iron Oxide 1.7 26 -
Infilling Materials Clays N 10 _ _
Feldspars - - 34
. Dip direction 137.1 3024 542 71.0
Mean Attitude Dip angle 89.3 877 745 507
. Dip direction 340 275 45 240
Preferred Attitude Dip angle 75 70 75 50
Proportion(%3) 39.1 208 16.4 147
Trace Length(m) Mean £ SD 312261 3.65£3.52 352+3.26 2891216
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Uncorrected
raw data

Fig. 6. Fracture set identification using
FracMan SIS module. Fracture
number of each set has been
corrected by equation (2).
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(b) Volcanic breccia and
agglomerate

(c) Welded lapilli tuff (d) Alkali-feldspar granite

Fig. 7. Orientation characteristics in major
rock type.
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Table 2. Summarized statistics of the fracture frequency for fracture set.

Set Uncorrected Terzaghi Corrected fracture| Surveyed scanline Fracture
fracture number |correction q‘umber number langth(m) frequency(/m)
1 405 1.114 ‘ 451 1.01
2 306 1.120 343 0.77
446.95 —
3 136 1.390 189 0.42
4 8 1.932 170 0.38
Total 935 1,153 258
Table 3. Summarized statistics of the fracture frequency for rock types.
Set 1 2 3 4 Total
Massive Andesite 1 21 1 10 33
Uncorrected fracture | Volcanic Breccia & Agglomerate 221 157 52 36 466
number Welded Lapilli Tuff 66 41 30 1 138
Alkali-feldspar Granite: 8 80 42 332 239
Massive Andesite
Terzaghi correction | Volcanic Breccia & Agglomerate X
umber Welded Lapilli Tuff 1.114 1.120 1.390 1.932
Alkali-feldspar Granite'
Massive Andesite ‘ 1 23 2 19 45
Corrected fracture | Volcanic Breccia & Agglomerate 246 176 72 70 564
number Welded Lapilli Tuff 73 46 41 2 162
Alkali-feldspar Granite: 95 ot} 59 61 304
Massive Andesite 10.0
Surveyed scanline Volcanic Breccia & Agglomerate 236.1 4950
length(m) Welded Lapilli Tuff 420 ’
Alkali-feldspar Granite 1379
Massive Andesite 0.10 2.30 0.20 1.90 4.50
Fracture Volcanic Breccia & Agglomerate 1.05 0.75 031 0.30 241
frequency(/m) Welded Lapilli Tuff 1.74 1.10 098 0.05 3.87
Alkali-feldspar Granite 0.69 065 0.43 0.44 221
4 @~@E g3 QANEE AdY A AFAY ) P Aol A9 FPoz A%
(Table 2)2 A, AFAHe) Exap= Gz gAY F4L 4A9E A G 228 A
2 dol(trace length)7} 1.0m o]l g9 wx #sta, FFdeolrt 1.0m o4l wdel uxa &
T A1=l0Vm, Ap=0.77/m, 24=0.42/m, H.E'T]jl Ay 9t FEE 258m oFY oz g8 £ 9]
=038/m= APt F, olAL 7 dP=xg A =
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3.524m, 2.839me] 3,
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g Q)

H 2 Ze] HAHo|,

Ho A=
EIEGE:
Zr=1HTable 4).
Set 1R U= WIEZL && Set 29 Set 39

3.117m,
& 2.353m—~2.721m%)
PFEXHEs 7h3

3.651m,
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Fig. 8. Lognormal probability plot for fracture dER O 7‘30]'4 "gk o %E“’ 'q t
Table 4. Summarized statistics of the fracture trace length.
Set 1 2 3 4
Arithmetic Mean*SD(m) 311712607 | 3651+3518 | 352413257 | 2.889%2.164
Fracture Trace Length Minirmurm(m) 1.000 - 1.000 1.000 1.000
(m) Median(m) 2160 2500 2500 2300
Maximurn(tn) 20.000 30.000 30.000 10500
Arnithmetic Mean=®SD(m) 2000 | 22651600 | 1.100%0.141 | 15320531
Massive Minimum(m) - 1.000 1.000 1.000
Andesite Median(m) - 1.500 1.100 1.500
Maximum(rm) - 6.000 1.200 3.000
Arithmetic Mean*SD(m) 3.271£2.8%7 4114=3883 4174+4.427 2976+1.429
Volcanic Breccia| Minimum(m) 1.000 1.000 1.000 1.000
& Agglomerate | Median(m) 2.200 2,745 2.265 3.000
Rock Maxiraumim) 20.000 30.000 30.000 8500
ock
Types Arithmetic Mean+SD(m) | 2382%1754 | 2013%£1.009 | 3034*2.176 1.500
Welded Lapilli | Minimum{m) 1.000 1.000 1.000 -
Tuff Median(m) 1.500 1.800 3.000 -
Maximum(m) 2.000 6.000 8.000 -
Arithmetic Mean®SD(m) 361112468 | 39793603 | 3437£2.329 | 3543+3.089
Alkali-feldspar | Minimum(rm) 1.000 1.000 1.000 1.000
Granite Median(m) 2500 2.740 2.500 1.800
Maximum(tn) 10.000 20.000 10.000 10.500
Logmnormal Distribution Mean (m) 2402 2721 2.649 2353
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