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The Influence of Fine Particles under 0.08 mm Contained in
Aggregate on the Characteristics of Concrete

Jin-Woo Songl) and Jae-Jin Choi”
YDept. of Civil & Environmental Engineering, Kongju National University, Cheonan 330-717, Korea

ABSTRACT Recently, crushed fine aggregates are being widely used due to the shortage of natural sand. In Korea, the amount of
fine particles under 0.08 mm contained in crushed fine aggregates is restricted to be less than 7%, which is similar to the regulations
of ASTM but is still very strict compared to the regulations of the other nations. In addition, the crushed aggregates already have in
them about 20% of fine particles under 0.08 mm which occurs while they are crushed. The fine particles are not easy to wash out, and
also to maximize the use of resources it is deemed necessary to review the possibility of enhancing the limit of the amount of fine
particles. Therefore, this study conducted experiments to analyze the characteristics of fine particles under 0.08mm and their
influence on the properties of concrete. Experiments using silt and cohesive soil were also done for comparison. In the experiments
on fine particles, the methylene blue value was more in the soil dust contained in silt and cohesive soil than in the stone powder
contained in crushed fine aggregates. Also, the methylene blue value had a close correlation with packing density and liquid & plastic
limit. In the experiments done with concrete, the quantity of high range water reducing agent demanded to obtain the same slump
increased as the fine particle substitution rate heightened. However, in the experiment which used stone powder testing the
compressive strength and tensile strength of concrete in the same water-cement ratio, there was little change in strength with less than
20% addition of fine particles among the fine aggregates, and no meaningful difference in the amount of drying shrinkage of
concrete.
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Table 3 Particle size distribution of microfines (um)

Specific
SiO; | Al,Os | Fe;O3 | CaO [MgO| SOs | Density| surface

Microfines Mean D10 D50 D90
MF1 (Granite) | 14.97 1.93 10.33 35.58
MF2 (Gneiss) | 11.55 1.74 7.28 26.37
MF3 (Gneiss) | 12.07 1.83 8.22 27.63
MF4 (Limestone)| 13.01 1.55 7.74 33.72

MF5 (Silt) 25.16 2.28 18.41 43.42

MF6 (Clay) 24.46 2.79 10.48 45.50

Coment wi) | @) | (%) | (%) | (%) | (%) |(glem)| area
(cmz/g)
OPC |21.60| 6.00 | 3.10 [61.40|3.40|2.50| 3.15 | 3600
Table 2 Physical properties of aggregates
Unit weight Density | Absorption Max
Aggregate 3 FM 3 o size
(kg/m’) (gfem’) | (%) (mm)
Coarse 1613 6.84 2.65 0.81 25
Fine 1607 2.55 2.61 1.40 -
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Fig. 1 Methylene blue test
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Fig. 2 Single drop test

Table 4 Mix proportions of concrete

W/C | ME? | Slump Unit weight (kg/m’)
(%) |(8x%) | (mm) | W | C | S |G MF®
0 707 0
5 672 35
50 10 200 | 400 | 636 [1039 71
15 601 106
20 566 141
15010
0 625 0
593 32
40 10 200 | 500 | 562 [1039 63
15 531 94
20 500 125
DMicrofines
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(a) MF1 (b) ME2

(c) MF3 (d) MF4

(e) MF5 (f) MF6
Fig. 4 SEM photographs of microfines

Table 5 Atomic analysis of microfines

Microfin Atom (%)
OSSO Tsi[ ¢ [ Al] K [ Na| Fe| ca|Mg] Ti
MF1

(Granite) | 5| 1421 7| 2| 2] 2| 107|053
Fig. 3 XRD analysis of microfines ME2
Q: quartz, M: microcline, A: albite, H: hematite, (Gneiss) 451131240641 11 1) 110801
Mo: manganosite ME3 16l 19 22] 4| 1] 2 |09]0.6] 06| -
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Table 6 MBV of microfines
Microfines MBV Table 8 Liquid and plastic limit of microfines
MF1 (Granite) 2.5 MF1 | MF2 | MF3 | MF4 | MF5 | MF6
MEF2 (Gneiss) 4.0 Liquid limit (%)| 21 24 23 20 31 51
MEF3 (Gneiss) 2.0 Plastic limit (%)| 22 23 25 16 27 42
MF4 (Limestone) 5.0
MF5 (Silt) 15.0
MF6 (Clay) 21.5
Table 7 Packing density of microfines
Microfines Packing density
MF1 (Granite) 0.680
MF2 (Gneiss) 0.686
MF3 (Gneiss) 0.680
MF4 (Limestone) 0.668
MF5 (Silt) 0.606
ME6 (Clay) 0.584 Fig. 6 Relation between MBV and liquid limit
Fig. 5 Relation between MBV and packing density Fig. 7 Relation between MBV and plastic limit
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(a) W/C 50%

(b) W/C 40%
Fig. 10 Tensile strength (age 28 days)
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