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Fig. 1. Geologic map and sampling sites of the study
area. (a) Gunggiri site (b) Noeunri site
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Fig. 2. Block diagram showing the setup for the dif-
ferential strain analysis.
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Table 1. Young's modulus and Poisson's ratio of the
granites in Korea

Properties  Young's Modulus . ‘ ]
m (GPa) Poisson's ratio

Mungyeong-1 32.00 0.230
Mungyeong-2 63.00 0.250
Mungyeong-3 53.80 0.220
Namwon-1 44.20 0.290
Namwon-2 48.10 0.250
Namwon-3 42,90 0.230
Namwon-4 38.80 0.280
Namwon-5 36.90 0.300
Namwon-6 43.30 0.220
Namwon-7 44.60 0.290
Namwon-8 50.50 0.220
Namwon-9 39.60 0.250
Namwon-10 40.70 0.270
Namwon-11 43.90 0.210
Hamyang-1 36.40 0.200
Hamyang-2 39.00 0.230
Hamyang-3 29.60 0.220
Hamyang-4 28.10 0.230
Hamyang-5 33.90 0.250
Hamyang-6 37.00 0.200
Hamyang-7 34.90 0.220
Kanghwa 47.90 0.249
Yeosu 67.10 0.257
Hwangdung 39.90 0.278

g 4= g)7) wjFo gol o] &5 3 gl

Aol AHggle] AR, AV BE vl
FIEL 234 FAr). Walsh(1965)+F A 44ts)el
Al Bl o] 23 AH A F3n] Aol P=
TEx/4(1-v)4] A7} 9188 2R3} o714
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o= Z3ulo|th, Table 13} 7o) $evie}l Wiy
o] 37kete] 382 4068 GPaoli Eol w7t
oF 0.250152, 200 MPa ©]3}9] {FH oA 23]
AFAY 3ske] wAFIEL $3u)7} 35X
107%6x107° ©)3}Q) mAFdE 9Hg 5 gt
(Axel 9, 1994).
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Fig. 3. Differential strain analysis for N-1 sample.
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Fig. 4. Differential strain analysis for N-2 sample.
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Fig. 5. Differential strain analysis for G-1 sample.
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Fig. 6. Differential strain analysis for G-2 sample.
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g o] olubAdl dislA olAk2d ubExl
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Fig. 7. Schematic diagram representing the
relationship between the orientation of microcracks
and orientations of the maximum and the minimum
crack strains.
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2: 3.342 ey Autd o g FAx|de] skt
A7t A& ae} wAgde] Zol Wdse] g)
&2 o 5 gl o] ZHE ARl 21(1994)) o8
BaEgdw 354 1.62, 4 1.35, 743M4: 1.50
o ulsj ¥L o, o)y EAXNYe 294 37}
S5 AAld W= g9le vAFEe tii-Eol
A WA RolE AR FE B, 354, o
A 4 7k 59 Al WA S9E A vls)
‘Are] whdo] o] okF S vehir}, ABake)
(1994)+= 373 st DSA 7oA A=)
‘A" ] vhska} A g o] Wikl & wlwsr] ¢st
o Ago] “A"e] whake- TAR A8 DSAS A
Asle] miAgde] WA S A o 2
ulAgdel A% FHi Fd WIS WS AT
o 7|t “A" o ubska} o 379} Apo}E Mejar )
of, “ZA" e} vbgks} wiAFA ] whakdo] A x|
Fobn ¥ syl ol d7AIAE S AFR
o 7tetel A" whsks) wiAldde) WA o)
3k DSA 84 ZAxtsl & dxjshe 7oz2a, ol
s7kot M) Aol widF dFA AR e

Table 2. The ratio of a maximum crack strain to a min-
imum crack strain

Sample  €rackimax/Earackmiy SAMPlE  Erackiman/ Ecrack(miny

N-1 3.43 KH* 1.50
N-2 3.16 YS* 1.35
G-1 242 HD* 1.62
G-2 3.34

*: 29 ok9](1994), KH: Kanghwa granite, YS: Yeosu gran-
ite, HD: Hwangdeong granite.
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Characteristics of Microcrack Development in Granite
of the Mungyeong area in Korea

Byeong-Dae Lee, Bo-An Jang*, Hyun-Soo Yun,
Han-Yeang Lee and Myung-Shik Jin

Korea Institute of Geology, Mining and Materials
(30, Kajung-dong, Yusung-ku, Taejon, Korea, 305-350)
*Kangwon National University( Hyoja-dong, Chuncheon, Kangwon-do, Korea, 200-701)

ABSTRACT : Differential Strain Analysis (DSA) was performed to examine the characteristics of
microcracks for the granites from two sites, Noeunri and Gunggiri. The results of the DSA are taken
every 5 MPa for the first 50 MPa, then every 10 MPa to a pressure of 100 MPa, and then every 15
MPa to a pressure of 250 MPa. Differential strain was measured on core samples in three horizontal
directions, using 45 rosette strain gages, and one vertical direction. The gradients of cumulative
crack strain curves in one vertical direction and three horizontal directions differed from one
another, indicating anisotropic crack development in the sample. The magnitude of vertical
cumulative crack strain was the highest, indicating that the microcracks from the studied rock are
generally developed in horizontal direction. Under the pressure of 240 MPa, vertical cumulative
crack strains for samples N-1, N-2, G-1, and G-2 were 74x10"~820X10", 190x10 *~460x10°,
329%x10°~836%10°, 833x10°~1,592%10°°, respectively. Under the pressure of 250 MPa,
volumetric crack strains for Gunggiri and Noeunri ranged from 1,804 x10°° to 3,930 x10™° and from, 1,
125%10° to 1,457 10°°, respectively. Therefore, the amount of microcrackes produced were more
distributed in Gunggiri than Noeunri. The ratio of a maximum crack strain to a minimum crack
strain was calculated to find the orientations between microcracks and the rift plane of the granites.
Generally, the ratio has very high values ranging from 2.42 to 3.43, which suggests most microcracks
to be intragranular cracks with the regular orientations. These results indicate that the preferred
orientations of microcracks in the granites were almost parallel to the rift plane of the granites.

Key words : Microcrack, Differential Strain Analysis, Rift plane, Cumulative crack strain, Volumetric
crack strain.
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