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Mechanical Anisotropy of Jurassic Granites in Korea
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Jurassic granites of three sites, Pocheon, Geochang and Habcheon, were tested to investigate the
effect of microcracks on physical and mechanical properties of the granites. Fifteen oriented core
specimens were used for the physical property test. The test result shows that porosity is almost
proportioned to water content. P-wave velocity is the highest in the direction of axis 'H,
intersection of two major microcrack sets and the lowest in the axis 'R’, normal to the rift plane.
Compressional strength tests were carried out for each core specimen taken parallel with axes 'R,
'G" and 'H’, measuring strains. The results revealed a strong correlation between microcrack
orientation and other mechanical properties such as rock strength.

Key Words : granite, microcrack, P~wave velocity, mechanical anisotropy

N = oA e Axe] ARE olge] W
- AdA 2 AT A A7E AEY 3
ke Yidew FzEel slaz ogmx  ARIIAARY I Sk Aol 2 A T2

* Corresponding author: ysseo@cbu.ac.kr

257



AgA, e

2A] o] &E= Ay} Zkstm giel oleidt A

¢ AAA T PAF F2Ee) AAF AT
e BE PuhE AT Ax FH Jst
A B4 A st 2t Ak

HRde W A AN A P Aes
HAFHel gt TEu we b e A
Mo ME s ae) Ao oMAe
Pste] o8 Aol olgalx ek 3B o
PiE AAse F2 Fa ¢H J 49

o= wiEslE gl nlAERTel G
1999; =3tz 1998; o]A-= & 1999; Lee et
al., 2001). 949 olvbAl-g A Y3 AJEH o]
g Alde $9T A4 2ol 2 AT 24 2
o 2E olAE TRjsky BAe AT
Aol A Hel, A Gt Qo
4 B4 WEE wd AU °4-7L°2 *
_;

=

,
=
L
=

e}, =g wlAlgd s kel AAx
ATF(ERETE B, 1999
£ PbealA De s7eke o
zH3ke vAFdH oldl #
2 =89 Az vﬁﬂﬁ}%
200Dl AHAE] =2ttt
]/\1“ F}7kere] oJEHA o]HJ—/\-]
4] —& A, "BAT &
gL 48ste] 1 €Jr~
Aol A7 gAHS AN
A o) EHE A9 I AEE IEEY =
Aol (A WEAE 43), ARIAN(AY
e s va 43), FASAG (RS A=
G2 wleh ez shaic

g

Eins!

S
=2

SAIA ™M=

=3

A7) Aol Hx A AR 5
9e AeT wed £ BEAA A
JAstdrh & A7 A ge Asted I A

AolA Wapel AW YA £ A
F £59 D2 Asign WA B4 2 9y
5 £EARE flsted 7 Aol AAsA BX o]
(Gemx6em) & AT, ¢EAHE Slske] NX
22e] (5demx108cm) S AelRch B3 Hash

X
L

K=
—

N

>:\l

J X
M

258

£E=AEE 95 Fig. 15} 2ol 29 &8 7|3
o2 30° pHez F 15FFY ZE Alztsd
I, B4 9 45AEE daME A s
Z579 ol (1, 4, T ZFAADE A =bstg .
Fig. 1ol AF&3 £olE Adgsld, AHA M=
Aol LA3A I L£AMYE  Rift, Grain,
Hardwaysl® =23 gjew R2 Rift, G
Grain, H¥ Hardway 9ol 432 & 72} v}
el gho|o,

ss-A-=-=q

(6]

Fig. 1.

Reference co-ordinates and specimen
orientations. Reference co-ordinates R, G and
H coincide with poles to the quarry planes.
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Fig. 2. Relationship between water absorption
(w) and porosity (n) of the granites.
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Fig. 4. Contoured equal-area projection of Ve (m/sec) for Pocheon granite.
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Fig. 5. Contoured equal—-area projection of Ve (m/sec) for Geochang granite.
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Table 1. Variation of anisotropy coefficients as a function of saturation percentages.

Velocity data
Satu-
Granite Stage ration VP Max VP Min VP Max_VP Min VP Mean An An Mean
(%) {m/sec) (m/sec) (m/sec) (m/sec) (%) (%)
I 0 3138 2641 497 2898 17.1
Po- I 254 3949 2788 1161 3160 367 | 267
cheon III 78.2 4292 3183 1109 3524 314
Y 100.0 4358 3573 785 3840 21.9
I 0 3803 3148 655 3471 189
Geo~ | 3l 3887 3360 527 3723 142 | 132
chang II1 89.1 4203 3783 420 3937 107
IV 100.0 4410 4007 403 4245 9
I 0 3971 3618 353 3775 9.4
Hab- II 3.3 4254 3925 329 4073 8.1 8.1
cheon I 789 4342 4035 307 4161 79
v 100.0 4649 4331 318 4511 7.1
Table 2. Strength test results of core samples.
Granite Sample Uniaxial Tensile Triaxial
No. compressive strength compressive
strength strength
Oc Ot Ot U
(kg/crf) (kg/cif) (kg/ci’)
0=90) (8=0) (C. P. 200 ke/cnf)
Pocheon P-1 1660 67 79 3974
p-7 885 59 71 4482
P-4 1680 55 64 4279
Average 1408 66 4245
Geochang K-1 2048 9% 99 4768
K-7 1828 87 97 4544
K-4 1690 83 88 4279
Average 1855 92 4530
Habcheon H-1 2260 99 121 5743
H-7 2213 88 105 4626
H-4 1968 83 97 5273
Average 2147 99 5214
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