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In this research, the influence of low-quality aggregate on engineering properties of concrete was experimentally evaluated. From a
series of experiment, the results can be summarized as follow: first, the low-quality aggregate in concrete mixture caused up to 83% of
decreased slump. For air content, low-quality aggregate increased air content of concrete mixture. Especially, when sea sand was used,
because of the narrow gradation with small size, the air content was significantly increased. The compressive strength of concrete
mixtures with low-quality aggregates were decreased up to 29% while some cases showed slightly increased compressive strength at
early age. Additionally, the concrete mixture mixed with the exploded debris as a coarse aggregate showed approximately 5 to 20% of
decreased compressive strength comparing with high-quality of manufacturing rock. In summary, because of the decreased
workability of concrete mixture mixed with low-quality aggregates such as exploded debiris, clay, and sea sand, it is concerned that
worse quality of the ready mixed concrete, produced with the extra water to compensate the decreased workability.
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Table 1. Experimental plan of concrete
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Table 3. Physical properties of OPC

Sound- | Setting time

. . Compressive strength
Density | Blaine ness (min.) (MPa)

3 2
(@em) | (Cm78) | (o) [nicial | Final |3days| 7days | 28days

3.15 3,384 0.06 210 290 | 259 | 36.2 | 55.5

Factors Levels
W/B(%) 60
Binder OPC : FA : BS =65 : 15 : 20
Slump(mm) : 180£25
Air content(%) 4.5+1.5

‘Manufactured gravel(MG)
‘Exploded debris(EG)

Mixture Coarse aggregate| 2

‘River sand(RS)
‘Manufactured sand(MS)
5 ‘Exploded snad(ES)
-Clay sand(CS)

Fine
aggregate

Table 4. Chemical and physical properties of BS

Density | Blaine Chemical composition(%)

(g/em’) [ (em¥g) | Cl | SO; | MgO | SiO | CaO |Fe,0s| ALO;

2.84 | 4,330 [0.002| 1.95 | 5.26 |34.20 [42.50| 0.55 | 15.79
Table 5. Chemical and physical properties of FA
Density Blaine LOI Moisture content SiO,
(g/em’) | (em?g) . (%) (%)
2.25 3,810 3.0 0.1 53.8

Table 6. Chemical and physical properties of admixtures

Sea sand(S5) Chermcal Type Phase Color Den51t3y
-Slump admixture (g/cm”)
Experi- Fresh concrete | 2 “Air content Water-reducing Naphthalene - Dark 1.05
ment - agent Liquid brown
Hardened | ‘Compressive strength Air-entraining ] phase ]
concrete (3, 7, 28days) agent Anion White 1.04
Table 2. Mix proportion
Division Weight mix(kg/m®)
Coarse aggregate Fine aggregate WB(%) | S/a(%) W C BS FA S G SP AE
RS 190 206 63 48 905 821 0.63 0.08
MS 190 206 63 48 912 821 0.63 0.08
MG ES 190 206 63 43 894 821 0.63 0.08
CS 190 206 63 43 905 821 0.63 0.08
SS 60 53 190 206 63 43 908 821 0.63 0.08
RS 190 206 63 48 905 805 0.63 0.08
MS 190 206 63 48 912 805 0.63 0.08
EG ES 190 206 63 48 894 805 0.63 0.08
CS 190 206 63 48 905 805 0.63 0.08
SS 190 206 63 48 908 805 0.63 0.08
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Table 7. Physical properties of aggregate

L Fineness Particle size Density Water absorption| Percentage for 0.0E.ﬁmm seve
Division . 3 . passing amount | Soundness
modulus distribution (g/em”) (%) grain shape %)
0
Coarse MG 6.89 Good 2.66 0.5 56.9 0.3 32
aggregate| EG 6.80 Good 2.61 1.5 59.5 1.3 9.1
RS 2.75 Good 2.60 1.5 - 2.1 5.1
Fin MS 2.92 Good 2.62 1.1 55 3.8 0.8
agore eate ES 3.49 No good 2.57 3.1 53.8 6.9 35
geree cs 321 No good 2.60 18 55 3.1 1.4
SS 1.83 No good 2.61 0.9 - 0.7 1.8
* Failed the standard of KS
R Ks F 2527 ,»"'// //’/
Standard grading) -
sl e pe
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Fig. 1. Grading curve of the MG
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Fig. 2. Grading curve of the EG
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Fig. 3. Grading curve of the RS
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Fig. 4. Grading curve of the MS

Fig. 5. Grading curve of the ES
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Fig. 6. Grading curve of the CS
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Fig. 7. Grading curve of the SS
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Fig. 8. Mixing of concrete

Table 8. Experiment result of fresh concrete

Division Slump Air contents
(mm) (%)
Coarse Fine Test | Percentage | Test | Percentage
aggregate | aggregate | results (%) results (%)
RS 200 +0 6.0 +0
MS 200 0 5.5 -8
MG ES 65 -68 3.1 48
CS 50 =75 4.4 -27
SS 70 -65 9.9 +65
RS 180 -10 5.2 -13
MS 195 -3 6.0 0
EG ES 70 -65 3.4 -43
CS 35 -83 4.1 -32
SS 40 -80 10 +67
311 &8z
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x
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EG coarse aggregate slump (mm)
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Fig. 9. Slump corresponding to the kind of aggregate
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Fig. 10. Air content corresponding to the kind of aggregate
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Fig. 11. Slump correlation analysis of MG and EG
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Fig. 12. Air-contents correlation analysis of MG and EG
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