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Building stones are used mainly as a material for making decoration and sculpture, and consequently
they must have predominant physical properties extensively. Among various physical properties, the co-
efficient of pore dominates the usefulness of building stones, so the plans were made for establishing the
quality classification of building stones with respect to the nature of pore. For this study, bore-hole core
samples according to the depth of the biotite granites and the granitic gneiss were applicated. From the re-
lated chart between porosity and absorption ratio, Mungyeong granitic gneiss(Grny) shows the widest phase
of distribution in the range of measurement values, and the values decrease in the order of Pocheon gran-
ite(Grz) and Mungyeong granite(Gry) in the range. The strength of each rock mass varies with the degree of
alteration. Also in correlation between compressive strength and tensile strength, the range of measurement
values decrease in the order of Gny, Gra and Gri. Porosity is adopted as a representative physical property
for establishing the quality classification of building stones, and then relative evaluation was made with re-
gard to various physical properties. From the related chart between porosity(n)-specific gravity(G), absorp-
tion ratio(Ab), compressive strength(c.), tensile strength(ci), shore hardness(Hs) and Young's modulus(Ey),
standard of each grade is established.
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Table 1. Modal composition of granites and gneiss.

e FEA= 63

(Vol. %)
Rock name Mungyeong Pocheon Mungyeong
Components granite granite gneiss
Quartz 416 3.2 139
Plagioclase 287 338 598
K-feldspar 241 25 17
Biotite 47 6.2 98
Muscovite - tr 13
Opaque mineral tr 08 18
Others 09 15 17
Color Pale pink Greyish white Light grey
Quartz and Quartz and Feldspar
Grain size Feldspar(5-7mm) Feldspar(5-7mm) porphyroblast(3-4cr)
(Coarse grained) ( Coarse grained) (Very coarse grained)
Texture Equi-granular Equi-granular Porphyroblastic
* Others: zircon, apatite, sericite
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Table 2. Experimental results listed in order of decreasing porosity.

5 14748 T | 2% | 1% | 18 i @
55-59 AL | 25| 130 | 1% £ | @
04198 A7 | 2% | 117 | 28 BI | % 063
182185 A6 |25 | 1B | 226 09 | 5l
C | 18152 A5 | 2% | 12 | 23 03 | W
1115 A3 | 2% | 110 | 23 51 | R
Vi 116120 Ad | 257 | 0 | 383 79 | ®
cons N30T A% | 260 | 050 | 4di B | 7 1%
gane | p | D822 A9 | 260 | 047 | 553 682 | 6
G 7882 | A0 | 261 | 039 | 669 52 | 7
VIV | AL | 261 | 0% | 687 Qs | B
BIBE | AL | 260 [ 0B | 79 & | & 27
84588 | A5 | 261 | 032 | 816 o1 | 7
A | %6236 | A3 | 261 ) 032 | 816 672 | 8
387 | Al4 | 261 | 07 | 967 08 | 8
5255 | Ade | 261 | 05 | 104 06 | &
%357 | AL | 261 | 024 | 1088 g4 | B
97101 BT | 27 | 1% | 1% T E
D | 1l1-l4 B2 | 247 | 1% | 17 05 | u
132136 B4 | 250 | 147 | 170 04 | 4
123126 B3 | 2% | 12 | 207 06 | %
G154 B5 | 25 | 09 | 20 76 | | &
c | 160164 Bo | 25 | 0% | 28 35 | 5
202206 B8 | 257 | 066 | 38 | 17 %8 | 6l
Pochean 172-176 B7 | 257 | 063 | 408 | 184 | 81 | 392 | w
Fen) B2B6 B0 [ 259 | 045 | 5% | 16 | 9% | 33 | 7 7
5 | BB%2 B9 | 259 | 042 | 617 |11 | M0 | &3 | 68
D135 BIL | 259 | 037 | 700 | 0% | 99 | 81 | 7
%3346 | B2 | 259 | 033 | 78 | 08 | 118 | M2 | &
572575 B3 | 260 | 032 | 813 | 084 | 111 | 68 | 8 i5
61-664 | Bl6 | 261 | 031 | 84 | 081 | 108 | 662 | 8l
A | 33386 B4 | 260 | 030 | 867 | OB | 118 | ™0 | &
641~64.4 BI5 | 261 | 028 | 9% | 0B | 10% | 667 | 7
662-686 | BI7 | 260 | 026 | 1000 | 08 | LB | B4 | 7
108113 7 (9 [ 7M | 0B | U | & | 98 | 7 015
D | 14117 C3 |24 | 627 | 0% | BB | 18 | 95 | R
102106 Gl |28 s |0 | 95| 12 | 99 | ¥
BB6 | C12 | 268 | 039 | 4% | 1% | 52 | 44 | &
o | M5 | G 265 |03 | 50 | 10 | 60 | 68 | 5 | 10
129~133 C4 265 | 049 541 13t 720 537 70
y W71 | G4 | 265 | 039 | 6 |1 | 7 | %3 | 7
e‘(‘,‘;ggy 203-205 C8 765 | 0% | 79 | G %0 78 7 217
qes | § | 186189 C7 | 265|030 | 883 | 080 | L0 | 84 | B
oy 151~155 C5 265 | 027 | 981 | 0@ | 118 | &3 | B
164167 Co | 265|027 | 981 | am | 139 | %3 | M
26249 C9 | 26 | 0% | 09 | 00 | 135 | 95 | B 538
20194 | CI5 | 266 | 025 | 1064 | 087 | 130 | 896 | 74
o | 2327 | 0 | 266 | 0 | 108 | 05 | TH6 | W2 | B
0206 | Gl | 266 | 03 | U5 | 08 | 128 | W05 | %
n%42 | Cl6 | 266 | 02 | 1267 | @& | 17 | 973 | &
03026 | CI7 | 266 | 019 | 1400 | 051 | 126 | %8 | 7

G: specific gravity, Ab: absorption ratio, n: porosity, o:: compressive strength, oy tensile strength, Hs: shore hard-
ness, Eys: Young's modulus at 50% of o
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Fig. 1. Relation between absorption ratio(Ab) and
specific gravity(G). 4 : Mungyeong gran-
ite(Grr), O : Pocheon granite(Gry), A

Mungyeong gneiss(Grm).
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Gr : Ab = 1.3632-10-2+0.364561+9.5764:10-3n2 r=0.96
Grz: Ab=1.8337610-2+0.349%n+1.4342:10-2n2 r=0.99
Gy : Ab = -1.8012:10-2+0.392351+3,5591-10-3n2 r=0.97
Fig. 3. Relation between porosity(n) and absorption ra-
tio(Ab). Symbols are same as in Fig. 1.
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Gr1: G/ Ab = 6.6682n-1.0336 r=0.99
Gr2: G/Ab = 6.7457n-1.1068 1=0.99
Gn1 : G/Ab=6.9136n-1.0701 r=0.99

Fig. 2. Relation between porosity(n) and specific
gravity/absorption ratio(G/Ab). Symbols
are same as in Fig. 1.
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Gry : ot = 8.2850+4.1754-10-20¢ =096
Gr, : ot = 1.9177+6.098510-20c r=0.99
Gm : ot = 5.2489+6.8942:10-20¢ r=0.97

Fig. 4. Relation between compressive strength(cc)
and tensile strength(,). Symbols are same as in Fig. 1.
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Fig. 5. Relation between physical properties and
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Fig. 6. Relation between physical properties
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Table 3. Comparision of the measured value and the calculated value obtained by substituting formular for

porosity(n).
B Ab ac
Rock | il sﬁglg‘g' ] © (% N (kg/ox)
name B AR
No. | (m) 1 y M C E M CE MCE M CE
6870 | 42 | 248250002 | 180172008 138145007 297361 -84
Mungyeong |, | 140-144 | 194 | 257258001 076 0.76 - 3383.39-0.01 633 758 -105
granite 243-247 | 120 | 261260 001 046 0.46 - 5.675.65 0.02 1,0851,0832
386391 | 075 | 264263 001 029029 - 9.109.07 0.03 1,3411,32813
2530 | 362 | 250250 - 147147 - 1701.70 - 34228260
Pocheon | | 60-65 | 230 | 254254 - 0940.94 - 2.702.66 0,04 536 50729
granite 188185 | 081 | 260260 - 031031 - 8.398.45-0.06 987 1,076 -89
560-365 | 067 | 260260 - 026026 - 10001035035 | 1,0951,150-55
550-553 | 1278 | 222221001 | 561558008 040041 -001 110114 4
Mungyeong |, | 325-328 | 099 | 266265 001 037037 - 719699 020 1,211 892319
geiss 15450 | 069 | 267266001 | 026025001 | 10271042016 | 1229119336
613-617 | 063 | 267266000 | 024023001 | 11131154-040 | 1368128484

M: Measured value, C: Calculated value, E: Error, Symbols of physical property are same as in Table 2.

Table 4. Range of the absolute value of an error between the measured value and the calculated value.

Physical properties
‘ G Ab (%) G/Ab o (kg/cm))
Rock name
Mungyeong granite 0.01~0.02 0~0.08 0.01~0.07 2~105
Pocheon granite - - 0~0.35 29~89
Mungyeong gneiss 0.01 0~0.03 0.01~0.40 4~319

Symbols of physical property are same as in Table 2.
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Table 5. Degree of alteration and destruction of granites and gneiss in thin section.

Alteration & Destrachion T
Mineral | Mark Stage 5 o ol D
' ‘ %1 Gn G| Gm| G Gl‘z]Gm
4 I | Short microcracks and slightly alteredarea | @ | O | O} A Ol a A .
- Stained intragranula microcracks B
Pl;flsg 3 I and increasing altered area £|0(0/0/0/ 000 20]-]-
Transgranular microcracks and more
2 I altered areas as "worm eaten spot" ala 0101010100 ¢
1 IV | Large cracks and nearly opaque area - A 2|00
4 I | Altered only at margin and cleavage L AN BN J Ola
3 I | Altered areas spreading actoss cleavage alalololeo 02100
Biotite -
Increase of the altered area in cleavage and
N I et AlA|A|® e 0 0
1 IV | Almost totally altered area - A A ]
2 [ |Shortand tight intragranular microcracks | @ | @ | @ | @ | @/ @ A O AlAlA
Quartz - - -
1 1 Tight to open and cleanto stained oo olelole
transgranular microcracks
@: Abundant, C; Present, A: rare, - Absent, Gr;: Mungyeong granite, Grz Pocheon granite, Gny: Mungyeong gneiss
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