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An Experimental Study on the Improvement of Quality of
Mixed Aggregate Using Recycled Aggregate
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In this study, recycled aggregate and natural aggregate were mixed in advance using an aggregate mixing facility that was developed
to improve the quality of recycled aggregate concrete. Then the mixed aggregate was applied and concrete characteristics before and
after a mix were considered. Based on the findings extracted, this study aimed to suggest a new direction for quality stabilization and
application activation of recycled aggregate. The test results of change rates of mortars and coarse aggregates in fresh concrete mixed
by a concrete mixer, before and after mixing aggregates showed that the variations of the mortars and coarse aggregates in the
concrete mixed with the aggregates beforehand were decreased than those in the concrete before mixing them. The variation of
compressive strength and the mean compressive strength at the ages of 3 and 7 days showed similar results before and after the
aggregates were mixed, and the strength at the age of 28 days before and after mixing them showed larger deviation than that at the
ages of 3 and 7 days. The use of the mixed aggregates after mixing aggregates beforehand reduced the variation in strength and is
believed that it is advantageous for long-age strength development. The above results show that the variations of coarse aggregates
and compressive strength in the concrete using the mixed aggregates produced by mixing recycled aggregates and natural aggregates
beforehand are reduced so it will be possible to produce the homogeneous concrete by mixing aggregates beforehand.
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Table 1. Plan of experiment
Mixture Replacement Experimental
. Levels
case [ratio of recycled aggregate factors
Before Measuring mortar and Mixing
.. before
mixing coarse aggregate
0,
N 50% contents(%) after
After Compressive strength
mixing () 3, 7, 28day

Table 2. Properties of cement

=B ALS SEETQ B2 NS I8 AEX o7
ABI0) ABE 7O 22K EM2 Table 31} 2O, HEQ
T Fig. 3, 49 &t
Table 3. Physical properties of aggregate
Type Density |Bulk density | Absorption | Fineness
P (g/cm) (ke/L) (%) modulus
Fine 261 155 1.03 2.95
aggregate
Coarse 259 151 1.01 7.02
aggregate
Recycled fine 233 138 462 274
aggregate
Recycled coarse 251 148 285 6.6
aggregate
Mixed fine 245 1.48 3.41 2.90
aggregate
Mixed coarse 257 1.49 175 6.84
aggregate

Standard granding curve
-~ Mixed fine aggregate
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Fig. 3. Grain size distribution ratio of fine aggregate

Standard granding curve
- Mixed coarse aggregate
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Fig. 4. Grain size distribution ratio of coarse aggregate

Physical properties

Chemical properties

Density | Fineness | Setting time(hour) | Compressive strength() | ca0 Si0, | ALO; | FeO3 | MgO | Ig. loss | etc. Total
(g/em) | (c/2) | Initial | Final | 3day | 7day | 28day | (%0 (%) (%) (%) (%) (%) (%) (%)
3.15 3,724 45 715 | 237 | 299 | 445 | 6135 | 2212 | 420 339 330 3.16 248 100
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Table 5. Mixing proportion
Unit weight(kg/m’
Mixture wiC S/A E e = (1;9 )1 . — Plasticizer
case (%) (%) Cement 1ne 0arse eeyele eeyele ‘Water (%)
aggregate aggregate |fine aggregate| coarse aggregate
Mixed aggregate | 0 ¢ 484 330 437 463 387 53 160 0.7
concrete
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Table 6. Result of fresh concrete

Change rate in unit volume
weight of the mortar coarse aggregate

Change rate of

Type | Initial | Final | Rate of | Initial | Final | Rate of
discharge | discharge | change | discharge | discharge | change
(kg) (kg) (%) (kg) (kg) (%)

Before | c7 | 184 | 103 2.89 2.69 3.58
mixing
After | 615 | 1607 | 025 | 287 | 275 | 214
mixing

m Before mixing O After mixing

20

15

10

Difference in unit volume
weight of the mortat(kg)

Initial discharge Final discharge

Fi

g. 5. Difference in unit volume weight of the mortar

| B Before mixing O After mixing

Difference in
coarse aggregate volume(kg)

o

Initial discharge Final discharge

Fig. 6. Difference in coarse aggregate volume
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Fig. 7. Compressive strength of initial discharge
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Table 7. Result of compressive strength

Compressive strength(MPa)
T
Pe 3d 7d 28d
1 11.1 18.5 23.6
2 12.2 18.4 25.3
Initial 3 113 19.3 23.6
discharge 4 11.8 18.8 24.5
5 12.5 18.1 23.3
Bef Average 11.8 18.6 24.1
oore 1 104 182 229
mixing
2 10.7 17.8 224
Final 3 11.7 17.1 23.3
discharge 4 11.2 18.2 21.9
5 10.9 17.7 23.0
Average 11.0 17.8 22.7
Average 11.3 18.2 23.3
1 11.5 18.7 24.4
2 12.2 19.0 24.2
Initial 3 11.8 18.6 23.5
discharge 4 11.8 19.2 24.2
5 12.4 18.4 24.0
Average 11.9 18.8 24.1
After 1 124 172 2438
mixing
2 12.2 183 23.9
Final 3 12.0 18.5 24.2
discharge 4 11.9 17.0 24.5
5 12.3 19.2 23.8
Average 12.2 18.0 24.2
Average 12.1 18.4 24.2
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