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Physical and Mechanical Properties of Mortar
Using Non-active Hwangto and Stone Dust
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Abstract

The purpose of this study is to obtain the basic data for the development of construction material products
using non-active Hwangto and stone dust.

The test result shows that the unit weight is in the range of 2,050~2,135 kg/m3, the compressive strength
is in the range of 107~451 kgf/cmz, the bending strength is in the range of 23 ~81 kgf/cm2 and the dynamic
modulus is in the range of 137x10°~318x 10’ kgf/lem®. Also, it is decreased with increase using the
non-active Hwangto and stone dust, respectively. The incorporation of non-active Hwangto for cement is
possible to 40% in strength.
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Table 1 Physical properties of normal portland cement

B Setting time | Compressive strength
Speqflc {hrs-min) (kgf/cm®)
BBV [nitial | Final | 3days | 7days | 28days
315 5~7 | 7~20 194 360 450

Table 2 Chemical composition of normal portland
cement (Unit : %)

AlO; NayO | Fe;Oy
484 029 | 239

SiO»
21.09

Ca0
63.85

MgO
332

SOs
309

K20
113

L & E
2T A9 A3edA AFH Ao 100:
5CY AZROA 2447 o] AZF F AHE

A go2 AM3E7] $18ted 0.15 mm ©l3tZ £
stol wl%o] 2,69, BUFHC] 928 kg/m’ A &
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Table 3 Chemical composition of

Hwangto
(Unit : %)

Si0z | AlOs | Fe03 | K20 | MgO | CaO

NayO | Ig.loss

639| 176 | 534 | 316|137 | 024

012 | 826
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Table 4 Physical properties of stone dust

Specific gravity Size (mm)

Unit weight
(kg/m’)

301 < 05%

1,682

Table 5 Chemical composition of stone dust

{(Unit: %)

Si0; | AlOs | K20 | FexOs | NazO

MgO

Ca0 | Igloss

734011130 | 477 | 300 | 363 [ 025

0.98

0.61
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Fig. 1 Gradation curve of stone dust
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Table 6 Physical properties of fine

oM AFE AdzAEM, 1 Fe

A

aggregate

Fineness
modulus

Absorption
ratio (%)

Size
(mm)

Specific
gravity

Unit weight
(kg/m’)

262 | <47 2.35 2.35

1,225
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Table 7 Mix design of mortar using non-active
Hwangto and stone dust (Unit : kg/m®)

Mixing Stone W/B | Flow
type Cement | Hwangtoh | Sand dust Water %) | value

Plain 544 - (1337 -] 22 50| 105
HDML | 481 54 1181 131 | 204 | 55| 105
HDMz | 477 53 11040 260 [ 323 | 61| 105
HDM3 | 475 52 907] 389 | 33| 63| 110
HDM4 & 425 106 |L172) 130} 308 | 58| 110
HDMS | 420 1056|1030 258 | 326 | 62} 110
HDM6 | 415 104 890 382 | 33| 64 110
HDM7 ;370 159 |L1671 130 | 327 | 62| 105
HDMS | 364 156 1021 255 | 337 | 65 110
HDM9 | 360 155 884 | 3719 [ 340 ] 66| 110
HDM10] 311 08 |14 127 | 38| 63| 110
HDM11| 306 | 204 |L00L| 250 | 338 | 66| 110
HDMIZ| 303 | 202 868 | 372 | 34| 70| 110
HDMI3| 255 | 265 (1126 125 331 | 65| 110
HDMl4| 253 253 993 2481 39| 67 106
HDMIS| 262 | 252 863 370 | 362 | 72 110

o} SEMAITAIE

FEAAAFAIEE 4100X200 mmel FAIA
Holg g U FHFe I FBINFS
ZAsh= 95 CN.SAH ERUDIT MIKI(re-
sonant frequency test system) Z73718 ARE3}
o} BS 1881(Z3BEY F&AT STl
Al AF 79, 28Ul EF3t b3
Z3i}

o

How i

DM = DWn?

3714, D M = FBAAS kegf/em®)
W = 3AAY FF(ke)
n = £33
D = 519.4x107° L/d* (s¥cm®)
L = 3AA¢ o] (em)
d = FAAS A% (cm)

Journal of the Korean Society of Agricultural Engineers, 44 (6), 2002.11 85



v gAGE HEE AL 220 B - 983 4

I Plain concrete
[ 1Stone dust 10%

S
N Stone dust 30%

Unit weight {103 kg/m3)
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Content ratio of Hwangto (%)

Fig. 2 Unit weight of test samples with variations
of Hwangto content
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Table 8 Test results of mortar using non-active Hwangto and stone dust

Mixing Unit weigght Compressive , Bending : DYnarréiZS{?Cci)g)lus of
type (kg/m”) strength (kgf/cm’) strength (kgf/cm”) ( x10%kgf/cm?)
28 days 7 days 28 days 7 days 28 days 7 days 28 days
Plain 2135 362 451 62 81 293 318
HDM1 2,127 308 379 56 77 254 283
HDM?2 2,126 293 354 54 75 243 212
HDM3 2.104 280 329 53 70 235 262
HDM4 2,099 229 284 46 58 226 251
HDM5 2,095 217 281 45 53 211 241
HDM6 2,093 207 268 44 50 210 239
HDM7 2.087 160 229 37 49 187 215
HDMS8 2,086 154 220 36 47 181 208
HDM9 2,081 152 201 34 44 175 203
HDM10 2.071 118 167 28 38 151 183
HDM11 2.065 113 163 26 37 147 178
HDM12 2.063 110 156 24 35 132 170
HDM13 2,059 75 113 23 31 121 149
HDM14 2,055 73 112 22 25 120 146
HDM15 2,050 72 107 19 23 105 137
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Fig. 3 Compressive strength of test samples with
variations of Hwangto content
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Fig. 4 Bending strength of test samples with vari-
ations of Hwangto content
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