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A study of Physical Characteristic on Machun Building Stone
Hae-Seung Yang, Jong-in Kim and Han-gyu Choi

ABSTRACT. Samples examined in this study were acquired from Machun building stone, Dukwoo building stone in
Kyungnam province. The aim of this study is to examine physical features of Machun rock from specific gravity, porosity,
absorption, point load test, triaxial compressive test, Brazilian test, petrology test, and chemical analysis test.
Key words : building stone, specific gravity, porosity, absorption, point load test, triaxial compressive test
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Fig. 1. Geological map of the study area
(Machun)
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Table 1. Specification of the balance

Measurement accur. (g/cm3) 0.001
Measurement range (g/cms) 0.1~30
Sample mass(g) 1-50
Sample volume (ml) 30~60
Temperature range( C) 10~30
Typical measurement time(s) <60

Fig. 2. Photography of AG balance
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Fig. 3. Apparatus for point load test
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Fig. 4. Schematic diagram of triaxial confining

pressure cell system

Fig. 5. Photograph of system for compressive
test
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A AFANPL A8 Aze] ATFy dE
o el ABFEE Pshedl UM Mg A
2 sF9 A3t WHol AH A wlH
A ol FEUFANEE BT

2 A A8 FR= Fig 63 Zoh

Fig. 6. Apparatus for Brazilian test
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Fig. 7. Polarizing microscope
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Table 2. Specific gravity of Machun rock

Specimen ID. Specific gravity Remark
1-1 2.855
1-2 2.820
1-3 2.836
2-1 - 2.787
2-2 2.803
2-3 2.792
3-1 2.856
32 2.813
33 2.837
4-1 2.777
4-2 2.810
5-1 2.795
5-2 -2.824
6-1 2.836
6-2 2.849
7-1 2.854
7-2 2.841

.81 21M Machun
8-2 2.860
9-1 2.808
9-2 2.826
10-1 2.834
10-2 2.810
11-1 2.797
11-2 2.805
12-1 2.845
12-2 2.853
13-1 2.835
13-2 2.870
14-1 2.813
14-2 2.835
15-1 2.829
15-2 2.853
16-1 2.846
16-2 2.817
17-1 2.868
17-2 2.841

Average 2827

Table 3. Absorption rate of Machun rock

Specimen ID. Absorption(%) Remark
1-1 0.189
1-2 0.243
1-3 0.261
2-1 0.216
2-2 0.198
2-3 0.243
3-1 0.185
3-2 0.210
33 0.234
4-1 0.200
4.2 0.215
5-1 0.191
5-2 0.217
6-1 0.276
6-2 0.264
7-1 0.300
7-2 0.234
8-1 0.264 Machun
8-2 0.263
9-1 0.204
9-2 0.225
10-1 0.275
10-2 0.234
11-1 0.287
11-2 0.263
12-1 0.252
12-2 0.245
13-1 0.265
13-2 0.278
14-1 0.286
14-2 0.275
15-1 0.229
15-2 0.217
16-1 0.226
16-2 0.195
17-1 0.183
17-2 0.240

Average 0.203
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Table 4. Porosity of Machun rock Table 5. Uniaxial compressive strength
i : ity(@ Com ive
Specimen ID. Porosity(%) Remark Specimen ID. |- press » | Remark
1-1 0.686 strength (kg/cm’)
12 0.514 1-1 1.430
13 0.418 1-2 1310
2-1 0.564 1-3 1270
22 0.613 21 1.510
2-3 0.581 22 1410
3-1 0.615 23 1460
3-2 0.496 3-1 1.740
3.3 0.553 3-2 1.450
4-1 0.570 3-3 1.570
42 0.536 | 4-1 1.340
5-1 0353 4-2 1.380
5-2 0410 5-1 1.740
6-1 0.506 5-2 1.6%0
6-2 0.390 6-1 1.670
7-1 0.462 62 1.370
7-2 0.574 7-1 1.400
81 0.612 Machun 7-2 1350
Machun
8.2 0.464 8-1 1.310
9-1 0.488 82 1280
9.2 0.453 9-1 1.510
10-1 0512 9-2 1.570
10-2 0.585 10-1 1.440
11-1 0.356 10-2 1.410
112 0.597 11-1 1.250
12-1 0.673 112 1.200
12:2 0.615 12-1 1310
13-1 0.300 12-2 1.420
13-2 0.453 13-1 1.240
14-1 0318 13-2 1.420
14-2 0.378 14-1 1.470
15-1 0.649 14-2 1.520
15-2 0.610 15-1 1.310
16-1 0.700 15-2 1.450
16-2 0.671 16-1 1.430
17-1 0.524 16-2 1.3%
17-2 0.573 17-1 1.520
Average 0.517 17-2 1.450
Average 1.484
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Table 6. Triaxial compressive strength

Triaxial compressive test

Specimen ID. Con. Press. Max. Stress

(kgflem’) (kgflcm’)
2-1-1 50 1,780
2-1-2 100 2,010
2-1-3 150 2,340
3-1-1 50 1,950
3-1-2 100 2,210
3-13 150 2,500
4-1-1 50 1,670
4-1-22 100 2,050
4-1-3 150 2,430
5-1-1 50 2,060
5-1-2 100 2,390
5-1-3 150 2,710

Table 7. Analysis of result obtained from
uniaxial and triaxial compressive tests and

Brazilian test

Heok-Brown Mohr-Coulomb

failure criterion failure criterion
o, 2 c v 2

m s
(kefem?) | 7 | Geffem®) | () | 7
1008 1 | 1516.23 |0.993| 234.56 {50.36]0.974
944 | 1 | 1715.63 [0.996| 271.85 150.13(0.974
1038 1 1507.8 [0.943| 234.11 |50.23(0.999
1008 1 | 1839.44 |0.983| 28490 [51.00]0.992
-

Bifoti, 0
-

. o

i
H

f

(a) Heok-Brown failure envelope

51

(b) Mohr-Coulomb failure

envelope

Fig. 8. Estimation of cohesion(c) and friction
angle(¥) from failure envelope for sample 2-1
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(a) Heok-Brown failure envelope
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(b) Mohr-Coulomb failure

envelope

Fig. 9. Estimation of cohesion(c) and friction
angle(¥) from failure envelope for sample 3-1
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(b) Mohr-Coulomb failure envelope (b) Mohr-Coulomb failure envelope
Fig. 10. Estimation of cohesion(c) and friction Fig. 11. Estimation of cohesion(c) and friction
angle(¥) from failure envelope for sample 4-1 angle(¥) from failure envelope for sample 5-1
5.6 Ql@IFZLT Table 8. Results of Brazilian tensile strength in

FgAGA P HJZAY == Bk Machun rock samples

(Brazilian) Algola}:ﬂj ea- e duAgEd A Specimen Strength | Specimen|  Strength
A dgez 4 HAE AFAFE A e W 3 D 2 3 P
g . (kgflem?) ID. (kgflem®)
23 f8zxAL I APPEE FIY
(Overt and Duvall, 197). Il 162 101 151
vbH A 17700 d§ AR AAFRL 21 153 11-1 146
o, 1 27143 ~193kgf/cm’(H T-:158kgf/cm’) 2. 2 31 181 12-1 150
235U AAZE APHY Aze FAS} F 41 167 13-1 143
739] H|7}’ 1.28 %%‘3}7‘] 3}%_9.“1, %‘-’8@34\'5 5-1 193 14-1 152
Table 8 o} A=A 61 158 15-1 147
7-1 160 16-1 145
81 155 17-1 167
9-1 163 Average 158
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Fig. 12. Temary plot of modal composition in
the Machun rock samples
F) Qz:Quartz Af : Alkali felspar Pl:Plagioclass
1 : quartz rich granitoids
2 : alkali feldspar granite
3 : granite ‘4 : granodjorite 5 : tonalite
6 : alkali geldspar quartz syenite
78 : quartz syenite, monzonite
9 : quartz monzodiorite (gabbro)
10 : quartz diorite (gabbro)
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