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The Strength and Length Change Properties of Recycled
Aggregate Concrete(RAC) by Compressive Strength Levels
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This paper addresses mechanical properties and length change performance of the recycled aggregate concretes(RAC) in which
natural coarse was replaced by recycled coarse aggregate(RCA) by compressive strength levels(20, 35, 50 MPa). A total of 9 RAC were
produced and classified into three series, each of which included three mixes designed with three compressive strength levels of 20
MPa, 35 MPa and 50 MPa and three RCA replacement ratios of 0, 50 and 100%. Physical/Mechanical properties of RAC were tested for
slump test, compressive strength, and length change. The test results indicated that the workability of RC could be improved or same
by RCA replacement ratios, when compared with that containing no RCA. This is probably because of the RCA shape improving the
workability of RAC. Also, the test results showed that the compressive strength was decreased by 9~10% as the RCA replacement ratios
increase. However, the length change ratio by the RCA replacement ratios increased regardless of compressive strength levels. At 20
MPa level, the length change ratio was 8~40% which was much higher than that of 4~17% at both 35 and 50 MPa levels. Therefore, it was
considered that such admixture addition preventing dry shrinkage is required in order to improve the properties of the RAC at 20 MPa

level.
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Table 1. Mix proportion of RAC

Factor W/C | S/a Unit weight(kg/m®)

(%) |[(®| W | C| G |RA| S | A
SL20-RA0 60 | 47 | 180 | 300 | 947 | 0 | 812 | -
SL20-RA50 60 | 47 | 180 | 300 | 474 | 450 | 812 | -
SL20-RA100 | 60 | 47 | 180 | 300 | 0 | 901 | 812 | -
SL35-RA0 38 | 46 | 183 | 482 | 888 | 0 | 767 |3.37
SL35-RA50 38 | 46 | 183 | 482 | 444 | 422 | 767 | 3.37
SL35-RA100 | 38 | 46 | 183 | 482 | 0 | 844 | 767 | 3.37
SL50-RA0 28 | 38 | 170 | 607 |1006| 0O | 563 | 5.04
SL50-RA50 28 | 38 | 170 | 607 | 503 | 463 | 563 | 5.04
SL50-RA100 | 28 | 38 | 170 | 607 | 0 | 925 | 563 | 5.04

W/C=water/cement ratio, S/a=sand/aggregate ratio, W=water, C=
cement, RA=recycled aggregate, A=admixture
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Table 2. Properties of cement
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Chemical composition(%) Finenss
5 Density
Si0, | ALO; | Fe,05 | CaO | MgO | SO; |(cm7g)
21.1 6.7 2.9 61.7 3.1 0.84 | 3459 3.14
Table 3. Properties of aggregate
Properties Coarse Sand Recycle
aggregate aggregate
Maximum size(mm) 13 5 13
Apparent density(g/cm?) 2.64 2.51 2.44
Water absorption(%) 0.8 1.48 3.09
Abrasion ratio(%) 20.9 - 29.8
0.08mm sieve
passing(%) 0.2 - 0.6
Absolute volume for
particles(%) 36 ) 38

Fig. 1. Natural and recycled aggregate

Table 4. Properties of admixture

Superplasticizer
Color Dark brown
Density(g/cm?) 1.21£0.05
pH 7
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Table 5. Test Result
Finishing Slump Air content |Compressive strength Length changes at different age(%)
condition (mm) (%) (MPa) 0 7 28 56 90
SL21-RA0O 165 6.2 27.9 0.000 0.019 0.041 0.064 0.073
SL21-RAS50 170 6.8 26.1 0.000 0.023 0.050 0.075 0.086
SL21-RA100 180 7.1 25.5 0.000 0.037 0.059 0.090 0.101
SL35-RA0 170 5.6 38.6 0.000 0.031 0.052 0.064 0.068
SL35-RAS50 160 5.8 37.0 0.000 0.032 0.055 0.066 0.071
SL35-RA100 170 5.9 34.8 0.000 0.031 0.057 0.074 0.078
SL50-RA0 190 4.3 61.2 0.000 0.018 0.043 0.055 0.058
SL50-RAS50 200 4.6 58.9 0.000 0.019 0.049 0.060 0.063
SL50-RA100 215 5.1 55.2 0.000 0.026 0.054 0.065 0.068
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Fig. 5. Slump and air content of RA concrete
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Fig. 6. Compressive strength of RA Concrete
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