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The Mechanical Properties of the Geochang Granite
Myeong Kyun Kim*

Abstract The Geochang granite widely used in construction works is one of the most popular dimension stones
in Korea. In order to evaluate the physical properties of rock, a lot of laboratory tests for the Geochang granite
were conducted to find unit weight, absorption ratio, P wave velocity, S wave velocity, uniaxial compressive strength,
Young's modulus, Poisson's ratio, tensile strength, cohesion, friction angle and point load strength index. The uniaxial
compressive strength of the Geochang granite was 19.5 times tensile strength and also 8.6 times cohesion, besides
P wave velocity was 1.5 times S wave velocity. Correlation analyses were also conducted to find the correlation
among 11 different physical properties, where the uniaxial compressive strength showed Pearson correlation coefficient
of more than 0.8 with Poisson’s ratio, point load strength index and Young's modulus, respectively. Regression
analyses were finally conducted by means of both linear and multiple analysis and the brief results including

coefficient of determination of more than 0.7 were presented.

Key words Geochang granite, Dimension stone, Physical property, Correlation analysis, Regression analysis

£ B AYSILE T T ALY SR BB 9 A5AR0] el AAgER ok B Aol
ARSI o P BMNBE Wlel el BATY g8 10t i St mz@zz&
%, QU 98, molbul, WA, R0HEZ, HHEAEAS S0 BelA 4L 2SI dH4EY

S QU] 1950, A2 86ufol, Pt St Suh il 15u) ol ik AH AR Qofal 2%

1o

=

ko] A EAS BASlEon, AFUSAEE Zolbul, ASEAEAS, AET} 08 ool Fofs A
A42 BTk B3 HeslE A RS o) BTk 4% BHAS Fekgon, B

v}

I

2A

0.701449] BAAS Helste] viehfgick
MOl ARSI A, Bel A, G, 8ARY

1L ME

S B2 D A% ARl glolA A Aol 2
=7b AR 3 Qlek Selueteld AMEAE Aol of
Fo AR thelgh SelolE, Wk, Wulek, S3lek, @
O QHAIGH R TSL ZAek iRk Bk

o
I
-T- w Hy T W

Received: Dec. 12, 2014

Revised: Jan. 20, 2015

Accepted: Jan. 20, 2015

*Corresponding Author: Myeong Kyun Kim

Tel) +82432298469, Fax) +82432298466

E-Mail) mkkim@cju.ac.kr

Dept. of Civil Engineering, Cheongju University, 289 Daeseong-no,
Cheongju, Chungcheongbuk-do, 360-764, Korea

24

AL, 39 59] 157401 x)ek, Bk Shaet =9,
tj2)Qr So] 7~87H eEo] AAjte] AAkE|T Qlrko]
F2 5, 2000).

AGE ARA Gl 9] ARl Ele
SPAQE AAZE ABAREISL Qlied, A, olibat TEo]

) 30 set AdRAE A oEeE 5
2007). 7B%0] 9] o AR wol ALgHo]
whe} o] Qhaol ojgt 2% AR SRE s, 23
W 52006/ dnl7 W XA BAS Eo) BEx

AL BAFHI ] 5(2010) REZRA BHAS
s A7Eetd B4e Apsielon] AgAlE vy
(2003)2 o] gF4j9] 8t ool caf Hrshelc

ahH, Qo] Beld HASS AT 1ol A}



EERREIEE R 25

e, ofof gk thbAQl =] AtF AA|E AL
th o]l 5(1982)1} o] 3] F(1983)2 ATA<]
TEA eyt BEshs 8 GAF Aoh
ol disff Harst o, Hefleat Arga(1992)2
Ui BRI AAle) St 2| pseke 54 11o)
SUAKYE AL 54 #ojo] Bl 44
ol Tigt AT AN, U 5(2008)
Ao Tsl AR, 1S 5012) xﬂxm
o A3leko] odskz] EXo] 8] Ha1sks 1:]- o|e} 7+
o] = o] EelH o) B ATEL ol
e S, QS Badsh opgAS 7hal A
RO|EE o}Z7lx] BE BAS PYshAE Fakict
i)\ Qlom, 1:-1:,14)] oPA44§%0 oA = 14_?
oF o] wet vIgsHAl GeER oof Higt |54
A A7 %‘lo}‘:} 53] ek eluetel st
< 7F B2 A 9 stueld o] F ARSI
U 8 Aoz ARGE7] wiZo] o] Rl of
gk oska A4 S wie- Sasith
2 Atolrs AR 712 24ES EAFFSV]
lstod, o] Aol disl F 9273]2] AuAldE HAIsH
%—4«1 ST T8 P &, Suh & A%
SR, FE Eokb|, I, Ak, yiurE
d%ﬂm* o) 71 Be)H A4S Tarlnk
ofg] 7K 24 e dgleA o TE
ol =4 A= 7ol WS dotEdth o] &
s = g9 E214] el Ut a4 F
of stz A, =i tetel tigt 712 AueE &E

% qlet

nqn o HI Jm rﬁ ;9

J\'EO_&j_

i

fi
PSR
=
o]

it 2

2. ALY 53

2.1 2M7IxH

1
42 7P Bem B AFORA PEE

(1989)] ofaf A& Wk 5

]
o,
m&ﬁLJ}mﬁrSL'HUz:

Qo) % leo 7]—1]1:} ‘6]—1]] _{2010)01] o5l o] ¢
9] R BA Aut Fig, 19] x A&yl Zo] s34
bt sl7ek dedol sigaich. Edk HH 5(2006)°
IF(norm) FEEA Aol ok ARELee]
ABIEEL 16.8~24.7%0] 31 AP L 39.6~43.8%,
2 L8 27.1~39.1%0|th

qyé%{ile
qtz-rich
granitoids
granite grano
-diorite
A X X
A X
alkalifeldgpar quartz A 8 quartz quan‘B Rl
-quartz sfenite/  syenite monzonite  \ monzodiorit® \diori

alkalifgfdspar/ syenite i
syenite

\ monzodiorite \ _diore
P

’ O:dioritic rock, x:biotite granite, /\:hornblende granite ‘

monzonite

Fig. 1. Modal Q-A-P diagram (Han Mi, et. al, 2010)
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Table 1. Major element compositions of the Geochang
granite (after Geochang Granite Resource Center)

Element Weight percent (%)
Sio, 66.2~71.1
TiO, 02~0.4
AL O, 16.1~18.2
FeOT 1.2~23
MnO 0.03~0.04
MgO 0.3~0.9
Cal 2.1~34
Na,O 4.6~5.1
K,O0 2.8~3.8
P,0O4 0.04~0.11
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Table 2. Mechanical properties of Geochang granite obtained from literature searches

i i X ucs” (MPa i
U.nlt Porosity Absorptlon P Wa?/e ( ) ucs? Tensile Test
References weight %) ratio velocity . ) (MPa) strength condition
(KN/m?) 0 (%) (m/s) Rift | Grain | Hardway (MPa)
Seo, Y.S. et. al. (2003)| 26.1 0.87 0.33  |3148~4410| 201 | 179 166 9
| No. of data 15 15 15 N 1 6
Kang, M.H. (2010) 26.5 0.28 190 | 173 169 Anisotropic
strength
| No. of data 30 30 10| 10| 10 st
Heo, J.S. (2011) 3463~3763 178~203
’ No. of data 7
Jwa, Y.J. et. al. (2007)]26.1~26.7 | 0.64~1.39 | 0.24~0.53 156~267| 6~13 General
strength
’ No. of data 30 30 30 30 30 test
1) UCS means uniaxial compressive strength obtained from anisotropic strength test
2) UCS means uniaxial compressive strength obtained from general uniaxial strength test
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Table 3. The number of rock specimens

Tests Number of specimens
Uniaxial compressive test 157
Brazilian test 157
Triaxial compressive test 456
Point load test 157
Total 927
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Table 4. Results obtained from laboratory rock tests
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U'nlt AbsorPtlon P—waye S—waye ucs? Young’s Poisson’s Tensile | Friction Cohesion | Z, (50)2)
Items weight ratio velocity | velocity (MPa) modulus ratio strength | angle (MPa) MP
Nm)| (%) (m/s) | (m/s) (GPa) (MPa) | (°) (MPa)
Minimum 24.8 0.08 2498 1495 46 17 0.14 2.1 389 43 2.9
Maximum 27.1 1.11 4698 3264 252 70 0.31 14.3 65.6 27.8 7.6
Average 259 0.38 3408 2234 121 44 0.23 6.2 51.3 14.0 4.6
sD.” 0.46 0.22 388 282 52 12 0.04 2.6 6.2 5.8 1.4
No. of data| 157 157 157 157 157 153 153 157 152 152 157

1) UCS means uniaxial compressive strength

2) I (50) means point load strength index considering the size effect of specimen

3) S.D. means standard deviation
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Fig. 2. Distribution of physical properties of the Geochang granite
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Table 5. Pearson correlation coefficients obtained from correlation analyses

U.mt Absorptlon P-walve S-walve ucs Young’s P01ss.0n s| Tensile | Friction Cohesion | 7, 50)
weight ratio velocity | velocity modulus ratio strength angle
Unit
. 1 -0.57 0.03 -0.01 -0.14 -0.04 0.10 -0.11 -0.06 -0.17 -0.15
weight
Abi‘;g“’“ -0.57 1 20.03 | 0.09 0.01 20.02 | 002 0.01 -0.01 0.01 | 0.04
P-Wa?/e 0.03 -0.03 1 0.72 0.12 0.15 -0.07 -0.03 0.05 0.06 0.07
velocity
S-WaYe -0.01 0.09 0.72 1 0.08 0.13 -0.01 0.02 0.08 0.09 0.06
velocity
ucCs -0.14 0.01 0.12 0.08 1 0.82 -0.89 0.67 0.54 0.64 0.86
Young’s | 504 | 002 | 0.5 0.13 0.82 1 079 | 057 0.51 047 | 0.67
modulus
Poisson’s | 10 | 002 | -007 | -001 | 08 | -079 1 063 | 051 | -055 | -0.74
ratio
Tensile 1 o1y 0.01 20.03 | 002 0.67 057 | -0.63 1 0.63 0.88 | 0.69
strength
Friction | = 06 | -0.01 0.05 0.08 0.54 0.51 -0.51 0.63 1 062 | 050
angle
Cohesion | -0.17 0.01 0.06 0.09 0.64 0.47 -0.55 0.88 0.62 1 0.67
Lo | 015 | 0.04 0.07 0.06 0.86 067 | -074 | 069 0.50 0.67 1
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Fig. 3. Relation between P wave velocity and other physical properties
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Table 6. Useful regression equations for the Geochang granite
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