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A Study on the Physical Characteristics of Building Stone Resources
Chang-Sin Lee, Choo-Won Kang and Sun-Oh Jung,

ABSTRACT. Samples examined in this paper were selected from Samwoo building stone, Sinra building stone, Gana
building stone, and Chung gin building stone in Kyunggi province and Whakwang industry, Gomoch building stone, and
Sejin building stone in Kyungbuk province. The point of this study is to examine the physical and mechanical features of
Pochun rock, Munkyung rock and Ildong rock through 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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44 H|F, 848, 338 ANE

2 AF9M HFE A3l AEE 717
METTLER TOLEDO A}9} AG Balance® A3}
th 2pHF AP the-F 2} Table 1]

Table 1 Specification of the balance

Measurement accur. (gcm3) 0.001
Measurement range. (g/cms) 0.1~30
Sample mass(g) 1~50
Sample volume (mi) 30~60
Temperature range(C) 10~30
Typical measurement time(s) <60

Fig. 6 Photography of AG Balance
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ZHY 44 A5 27, 449 94 A8 127,
U 44 ANE Vi, § 5870 AEd diE) A
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£ Matrixcorrectiong 3} AA)s13on, o]F o]
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Fig. 7 Polarizing Microscope
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2 Jehgdth A8 A7 Table 2, Table 39 A2
At

52 E+8

THY, B4 2 48N 94 g E5&
24 BHE 29, 7z} 0390~0.505 (HT:0411%),
0.397~0.706% (WT:0474%), 0456~0.602% (I
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Table 2 Specific gravity (Pochun rock)

40 B

a7

85

Table 3 Specific gravity(Munkyung and Ildong rock)

Specimen ID. | Specific gravity(g/ch) Remark Ore type [Specimen ID.|Specific gravity| Remark
1 2,602 1 2612 )
2 2.59% Samwoo 2 2,603 Gomochi
3 2.605 Sinra 3 2.605 Whakwang
‘5‘ ;2(1)1 4 2.609 Sejin

- 5 2.605 B
6 2.598 Gana Sejin
6 2612
7 2.616 . Munkyung
Chunggin 7 2.615 .
8 2.609 rock P 3 605 Sejin
9 2607
Samwoo 9 2.609
1(1) gg;g 10 2615 | Vhakwang
3 11 2617
12 2.604 Whakwang
> Sers Samwoo 12 2.601
14 2.593 Avel“’ge 22:115
16 2615 lidon -
Samwoo g 3 2619
18 2.602 roc 4 2.604
19 2615 S Average 2.62
20 2.603 amwoo
21 2.609 S
2 2.598 nra Table 4 Absorption rate(Pochun rock)
23 2.607 , - -
24 2.600 Sinra Specimen ID. | Absorption rate(%) Remark
25 2615 l 0.412 Samwoo
26 2614 2 0.390
27 2.603 ] 3 0.405 .
28 2.592 Sinra 4 0.423 Sinre
29 2615 5 0.404
i Gana
30 2.603 Sinra 6 0.396
31 2.605 7 0.391 .
Chunggin
2 2.594 Gana 8 0.408 88
33 2.591 9 0.432
34 2.607 Gana 10 0.454 Samoo
35 2.603 G 11 0413
ana
16 2.598 12 0.505 Samwoo
37 2614 13 0.407
38 2617 Gana 14 0.479
39 2,602 ) 15 0.490
40 2.609 Chunggin 16 0.421
Samwoo
41 2.598 . 17 0.395
2 2601 Chunggin 18 0.402
19 0.411
Average 2.61 -
g 20 0.433 Samwoo
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Table 4 continued

Specimen ID. | Absorption rate(%) Remark
21 0.408 Sinra
2 0.397 !

23 0.395

24 0.401 Sinra

25 0.386 !

26 0377

27 0412 Sinra

28 0.475

29 0.504 Sinra

30 0.476 '

3] " 0412

2 0.435 Gana

3 0.414

34 0.403 Gana

35 0.422

36 0418 Gana

37 0.455

33 0.419 Gana

39 0.400 .

40 0417 Chunggin

41 0.405 .

42 0.391 Chunggin
Average 0.411

Table 5 Absorption rate(Munkyung and Ildong}

Ore type |Specimen ID.| Absorption(%) | Remark
1 0.500 .
2 0.415 Gomochi
3 0.706 Whakwang
4 0.402 Sejin
5 0.421 Sei
Munkyung 6 0.415 cin
rock 7 0.403 Seiin
8 0397 )
9 0.405
10 0412 | Vhakwang
11 0.606
12 0.613 Whalowang
Average 0.474
1 087 [| o oo
lldong 2 0.456
3 0574 |
rock 4 0.602 yungs
Average 0.554

53 338

EAN, B4Y € 4549 9480 dig 35
& ANEEAH EHY o 0984-1412% (BT
1.076%), 744 : 1.102~1.804% (HT1.349%), &
54 : 1471~1543% (HF:1510%)2 Fepgton,
Table 6, Table 79} 2o} XHY, £A4, UFA|
3 7 443 9459 389 B viny
ugstA vehdg RoFa ok

5.4 Point Load Test

A Azt HY P4o] 1,080 kg/cr~1,410
kg/ (471,244 kg/cr), B34 ¥4°] 1,080 kg/
cr~1,260 kg/cri(B 31,179 kg/ah, L5 U4
980 kg/cui~1,020 kg/cn(WF:1,000 kg/c)Z e
U F487 FF80] ¥ THY de] B34
3 AFY 9N HlE T2 g Byon, ¥AH
A, EAY 2 49 €49 ¢54=E vud
B o & #33 o] AY nisd ¢g JEdE
¢4 Ak

55 A&A=ZE

AE9tEAIPA] Chamber Wlo] BUEE 50,
100, 150 kgf/cm*S Algate] TAH L EA4,
A 44 47ty ASUSAES AN A
AA="e gy 28693, 27953, 253.51, Internal
fricion angleZ T 4068, 3797, 387522 &}
o], Hoek & Brown Failure envelopeo] 2]3%t
A4 m3} so] WsE AHEY, m e 727,
59, 647, s & 1 2 etk 35A4S4=A
Y A¥E Table 8~Table 10 ¥ Fig. 8~100 %4z}
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Table 6 Porosity(Pochun rock)

AAA Qe i@ g8 Yo B A7

Specimen ID. Porosity(%) Remark
1 1.085 Samaco
2 0.984
3 1.283 Sinra
4 1.084
5 1.126
6 1.031 Gana
7 1.075 .
8 1.052 Chunggin
9 1.015 Samwoo
10 1.024
1 0.99%

12 1.015 .

13 1.077 amwoo

14 1.083

15 1.012

16 1.044 Samwoo

17 1.139

18 1.067

19 1.015 S

20 1.046 weo

21 1.032 Sinra

2 1011

23 1.004

24 1.056 Sinra

25 0.975

26 0.987

27 1.012 Sinra

28 1.024 !

29 1.078 N

30 1.039 nra

31 1.012

0 1.304 Gana

33 1218

34 1.016 Gana

35 1412

36 1.013 Gana

37 1.044

33 1.079 Gana

39 1.065 .

40 1216 Chunggin

41 1.155 .

42 1.022 Chunggin
Average 1.062

Table 7 Porosity(Munkyung and lldong rock)

Ore type | Specimen ID.| Porosity(%) | Remark
1 1.495 .
2 1306 | Gomochi
3 1804 |Whakwang
4 1.207 Sejin
5 1255 )
Munkyung 6 1.306 Sejin
rock 7 1102 )
8 1.200 Sejin
9 1114
10 1agg | Vhakwang
1 1.702
12 1551 | pakwang
Average 1.349
1 EZEN
Hdong 2 1.523
3 1471
rock 4 1506 | yungseo
Average 1.510




88

SRR

R

Table 8 Results of triaxial compressive strength
(Pochun rock)

A&/ grek - s, A2 A3, 20049 39

Table 10 Results of triaxial compressive strength
(Ildong rock)

Specim [Con. Press.|Max. Stress c ¥ g Specim [Con. Press.|Max. Stress c ¥ 2
en ID. | (kgflem’) | (keflem’) |(kgflem®)| () en ID. | (kgfiem?) | (kgflem) |kgflem®)| () |
1-1 50 1,570 1-1 50 1,170
1-2 100 1,920 301.02 14228 |0.986 1-2 100 1,410 246.39 137.33 10.997
1-3 150 2,180 1-3 150 1,630
3-1 50 1,510 2-1 50 1,350
3-2 100 1,890 27737 |44.42(0.973 22 100 1,590 254.36 |41.16]0.985
3-3 150 2,300 2-3 150 1,920
11-1 50 1,310 3-1 50 1,290
11-2 100 1,530 277.17 |38.05|0.994 32 100 1,500 252.49 |39.61(0.990
11-3 150 1,820 3-3 150 1,810
15-1 50 1,480 4-1 50 1,200
15-2 100 1,710 292.12 {37.960.998 42 100 1,480 260.81 |36.88{0.990
15-3 150 1,960 4-3 150 1,670

Table 9 Results of triaxial cbmpressive strength

(Munkyung rock)
Specim |{Con. Press.|Max. Stress c v S
en ID. | (kgfiem?) | (keflem’) |(kgflem)| ( °)
1-1 50 1,350
1-2 100 1,600 276.97 |39.23 ]0.995
1-3 150 1,880
2-1 50 1,290
2-2 100 1,420 27725 135.1210.997
23 150 1,610
7-1 50 1,430
7-2 100 1,590 280.27 {38.86 (0.989
7-3 150 1,780
9-1 50 1,360
9-2 100 1,610 283.61 |38.65(0.998
9-3 150 1,850

::::

o et

(b) Mohr-Coulomb failure envelope

Fig. 8 Estimation of cohesion(c) and friction

angle(¥) from failure envelope of Pochun rock
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(b) Mohr-Coulomb failure envelope
Fig. 9 Estimation of cohesion(c) and friction
angle(¥) from failure envelope of Munkyung rock
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(b)Mohr-Coulomb failure envelope
Fig. 10 Estimation of cohesion(c) and friction
angle(¥) from failure envelope of Ildong rock
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o : Pochun rock

Fig. 11 Ternary plot of modal Composition
in the Pochun rock samples
) Qz : Quartz Af : Alkali felspar Pl : Plagjoclass
1 : quartz rich granitoid
2 : alkali feldspar granite
3 : granite 4 : granodiorite 5 : tonalite
6 : alkali geldspar quartz syenite
7,8 : quartz syenite, monzonite
9 . quartz monzodiorite (gabbro)
10 : quartz diorite (gabbro)
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Fig. 12 Ternary plot of modal composition in
the Munkyung and Ildong rock samples
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1 : quartz rich granitoid

: alkali feldspar granite

: granite

: granodiorite
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: alkali geldspar quartz syenite
78 : quartz syenite, monzonite
9 : quartz monzodiorite (gabbro)
10 : quartz diorite (gabbro)
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