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Abstract

The stone dusts produced during the manufacturing process of stone blocks are considered as one of industrial waste materials.
This stone dusts are managed to either burying under the ground or stacking in the yard, but this disposal process is required
an extra costs. The stone dust disposal like burying or stacking aso cause environmental pollution such as ground pollution and
subterranean water pollution. Thus, this study was conducted to explore the possibility of recycling stone dusts as a concrete mix-
ing material in order to extend recycling methods . Based on the experiment results on various ratios of cement to stone dust
content, the compressive strengths of concrete were recorded in the range of 20~30 N/mn. The results did not show any
decrease in compressive strength due to the stone dust content. It can be concluded that the stone dusts produced by stone block
manufacturing can be sufficiently recycled as one of concrete mixing materias in the aspect of compressive strength.
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Fig. 1. Compaction / moisture-density curve (Hwang Deung,
IkSan City).

Table 1. Physical property of stone dust used in the research (Hwang Deung, IkSan city)

Specific Compaction Percent Finer Atterberg Limit
Sample Gravity USCS
Ygmax o No.200
Gs (glamd) OMC(%) %) LL Pl PL
Hwang Deung
Stone dust 264 153 22 98.7 NP ML
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Fig. 2. Grain size distribution (Hwang Deung, IkSan City).

Table 2. Chmica components of stone dust (Hwang Deung)
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Table 3. Experimental program
Cement(kg) Stone Dust(kg) %‘;’L:?(‘j; WIC(%) JA%) Slump(cm)
0 00 53.9 485 120
15 45 574 485 100
330 30 91 57.4 485 15
45 136 574 485 125
60 182 574 485 120
15 48 574 485 125
30 95 57.4 485 125
315 45 143 574 485 120
60 19.0 574 485 125
75 238 574 485 130
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Table 3. Continued.

Cement(kg) Stone Dust(kg) ZZT;?(‘;; WIC(%) SA) Sump(cm)
30 100 57.4 485 135
45 15.0 57.4 485 125
300 60 200 57.4 485 130
75 25.0 57.4 485 120
% 300 57.4 485 120
45 1538 57.4 485 130
60 211 57.4 485 135
285 75 263 57.4 485 130
% 316 57.4 485 11.0
105 36.8 57.4 485 130
60 222 57.4 485 11.0
75 278 57.4 485 125
270 % 333 57.4 485 120
105 389 57.4 485 125
120 444 57.4 485 125
Table 4. Example of mixing ratio for cement 330 kg
2?:1213 Slump cé?mitrent wic | gA nit Weght (gm) Admixture vﬁm
N/mm? (cm) %) W c S, S G (kg (kg/m®)
21 12 45 53.9 485 133 330 466 466 898 165 2295
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Table 5. Test results
Cement Sone Dust | Stone Dust | Air Content |Compressive Strength (N/mm?) PR
(ko) (ko) [Cement(%) (%) (7day) (28 day) ’
0 00 6.4 157 26.1 Py/Po 1.00
15 45 6.6 17.2 242 Py/Py 0.93
330 30 9.1 58 203 281 P,/P, 108
45 136 45 19.4 280 Py/Py 107
60 182 38 218 312 Py/Po 120
15 48 65 16.7 238 Py/Py 1.00
30 95 55 19.4 26.7 Py/Py 112
315 45 14.3 5.1 191 264 P./Py 11
60 190 37 210 29.7 Py/P, 125
75 238 36 191 257 PPy 1.08
30 100 6.3 14.4 213 Po/Po 1.00
45 150 6.1 193 250 Py/Py 117
300 60 200 55 149 20.7 P,/Py 097
75 250 53 197 26.0 P3Py 122
% 300 50 202 251 PP, 118
45 15.8 45 149 213 Py/Po 1.00
60 211 43 17.6 218 Py/Py 1.03
285 75 26.3 41 208 27.2 P,/P, 128
%0 316 40 19.4 265 Py/Py 124
105 36.8 38 184 253 Py/Po 119
60 22 50 17.2 230 Py/Py 1.00
75 27.8 45 145 229 Py/Py 1.00
270 0 33 45 17.7 245 P./Py 107
105 339 40 17.0 234 Py/P, 102
120 444 37 150 213 PP, 093
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a) Cement 330 kg b) Cement 315 kg
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200 o o—4—o—* 200 o —4—o—*—¢
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Stone Dust / Cement (%) Stone Dust / Cement (%)
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300 r
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Stone Dust / Cement (%)
Fig. 3. Variation of Compressive Strength to Stone Dust / Cement Ratio.
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Fig. 4. Variation of Strength to Cement Contente.

AHEZ] wE FER Yues F32 o} ole AA ] nEY EYL FAYES FFE 5
T 16~30 N/mmA(KS F4009) Afelell % TANA 224& AUsHA 7] Wl Aos vekE)
HolMe AHC] gle Aoz wdE 2 A ARSEE QAA] 5 AR AR P

AdEelEd Al 184 Al 63, 2009



52 P

35.0
07 Day
__ 300 W 28 Day
High

" Criterion

(N/mnf
8 ®
o o

Normal
15.0 > Criterion

Strength

10.0
5.0

S o O N
o P
N S

Cement / Stone Dust

O & o K Ao
0% o @
LS S N S

Fig. 5. Compressive strength of concrete containing stone
dust.
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Table 6. Results of Leaching Test for Stone Dust Used in the Research

Sort of Anaysis Deﬁ(%naéi?ruizr;dard Result of Analysis Reference
pH - 8.2
Pb More than 3 mg/l More than 0.62 mg/l
Cu More than 3 mg/l More than 1.2 mg/l
As More than 1.5 mg/l N.D.
Hg More than 0.005 mg/l N.D
Cd More than 0.3 mg/l More than 0.09 mg/l Korean Standard
Cr+6 More than 1.5 mg/l N.D. Leaching Procedure
CN More than 1 mg/l N.D. (KOEP)
Organic Phosphate More than 1 mg/l N.D.
PCE More than 0.1 mg/l N.D.
TCE More than 0.3 mg/l N.D.
Qil Ingredient More than 5% N.D.
Mineralized Organic Matter - 1.2%
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