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Evaluation of the concrete using low quality recycled aggregate
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Abstract The purpose of this study was to evaluate the properties of recycled aggregate concrete (RAC) using low
quality recycled aggregate with or without washing before usage. The recycled aggregate concrete evaluated in this
study contained various amounts of low quality recycled aggregate, viz. 30%, 60% and 100%. To evaluate the
performance of the recycled aggregate concrete, various test methods were employed to assess its compressive
strength, absorption, surface resistance, ultrasound velocity, chloride ion resistance, etc.

The properties of the RAC with 30% and 60% washed recycled aggregate were similar those of the natural aggregate.
However, the properties of the RAC with 100% washed recycled aggregate were slightly lower than those of the other
versions. Also, the RAC with the non-washed recycled aggregate exhibited lower performance results. The results
showed that the RAC with washed recycled aggregate had similar properties to normal concrete (concrete using

natural aggregate). This implies that the recycled aggregate should be washed to improve the RCA.
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Table 1. Chemical composition of cement

Chemical composition(%)

SiO; | ALO; | FeO3 CaO MgO SOs Ig-loss

21.7 5.7 32 63.1 2.8 22 1.3

Table 2. Physical properties of Cement

. . Setting time(Min)
Density Blaine fineness
3. 2
(g/enr’) (cm'/g) Initial Final
3.15 3,280 221 361
21.2 S

L

A HHAEZA(Natural aggregate)2} I AS A
Lo =3Il 14k DAMlA AAtEE =3
ZAl(Recycled aggregate)E A3+, FAEAI(NA)
= T Fe SAE ARSI dEAle v
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Table 3. Physical properties of aggregate

Washed Non-washed
Natural
recycled recycled
aggregate
(NA) aggregate aggregate
(RA) (DRA)
Ginax(mm) <20 <20 <20
Density(g/cm’) 2.7 2.5 23
Absorption rate 0.7 4.5 5.4
Adhesive
mortar (%) . 7 12
{mpurity Content - 01/03 | 08/43
(organic/inorganic, %)
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Fig. 1. Particle size curve
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Fig. 2. Particle size curve
(Washed recycled aggregate)
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Fig. 3. Particle size curve
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Fig. 4. Aggregate for evaluation
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Table 4. Mix proportions of concrete

no. Types Gmaxymm) | Slump(mm) | Air(%) \X//Ol)a (5021) W c Unit Weigsht (kg/m’) A RADRA

1 RAO 967 0

2 RA30 677 262

3 RA60 203 523

4 RA100 20 12015 4.5+0.5 40 47 150.2 375.5 841 0 872

5 DRA30 677 251

6 DRA60 203 501

7 DRA100 0 836

NA:Natural aggregate, RA:Washed recycled aggregate, DRA:Non-washed recycled aggregate
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Table 5. Chloride ion penetrability based on charge
passed (ASTM C 1202)

Total passed charge Chloride ions
(coulomb) permeability
> 4,000 High
2,000 ~ 4,000 Moderate
1,000 ~ 2,000 Low
100 ~ 1,000 Very low
< 100 Negligible
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Table 6. Concrete initial absorption coefficient(Si)

Si [x10° mmv/s'?]

Types
7d
RAO 15
RA30 15
RA60 1.7
RA100 1.8
DRA30 1.8
DRA60 24
DRA100 25
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