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Carbonation Properties of Recycled Aggregate Concrete by
Specified Concrete Strength
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This paper presents mechanical properties and carbonation behavior of the recycled aggregate concretes(RAC) in which natural
aggregate was replaced by recycled coarse aggregate and fine aggregate by specified concrete strength levels(21, 35, 50MPa). A total
of 18 RAC were produced and classified into six series, each of which included three mixes designed with three specified concrete
strength levels of 21MPa, 35MPa and 50MPa and three recycled aggregate replacement ratios of 0, 50 and 100%. Physical and
mechanical properties of RAC were tested for slump test, compressive strength, and carbonation depth. The test results indicated that
the slump of RAC could be improved or same by recycled coarse aggregate replacement ratios, when compared with natural
aggregate. But slump of RAC was decreased as the recycled fine aggregate replacement ratios increase. Also, the test results showed
that the compressive strength was decreased as the recycled aggregate replacement ratios increased and it had a conspicuous
tendency to decrease when the content of the recycled aggregate exceeded 50%. Furthermore, the result indicated that the measured
carbonation depth increases by 40% with the increase of the recycled aggregate replacement. In the case of the concrete having low
level compressive strength, the increase of carbonation depth tends to be higher when using the RCA. However, the trend of
carbonationresistivity in high level compressive strength concrete is similar to that obtained in natural aggregate concrete. Therefore,
an advance on the admixture application and mix ratio control are required to improve the carbonation resistivity when using the
recycled aggregate in large scale.
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Table 1. Mix proportion of recycled aggregate concrete

Homs w/C| S/a Unit weight(kg/m®)

(%) [ ()| W | C| G|RG| S |RS|Ad
fck21-Plain | 60 | 47 | 180 (300 | 947 | - |[812| - | -
fck21-RG50 | 60 | 47 | 180 | 300 | 474 | 450 | 812 - | -
fck21-RG100 | 60 | 47 | 180 [ 300 | - [900 |812| - | -
fck21-RS50 | 60 | 47 | 180 | 300 | 951 | - | 406|382 -
fck21-RS100 | 60 | 47 | 180 | 300 | 951 | - | - |763| -
fck35-Plain | 38 | 46 | 183 | 482 | 878 | - | 723 | - [3.37
fck35-RG50 | 38 | 46 | 183 | 482 [ 439 | 417 | 723 | - [3.37
fck35-RG100 | 38 | 46 | 183 | 482 | - [835|723| - [3.37
fck35-RS50 | 38 | 46 | 183 | 482 [ 878 | - | 362|340 [3.37
fck35-RS100 | 38 | 46 | 183 | 482 (878 | - | - | 680 [3.37
fck50-Plain | 28 | 38 | 170 | 607 | 965 | - |572| - |5.04
fck50-RG50 | 28 | 38 | 170 | 607 | 482 | 459 | 572 | - |5.04
fck50-RG100 | 28 | 38 | 170 | 607 | - | 917 | 572 | - |[5.04
fck50-RS50 | 28 | 38 | 170 | 607 | 965 | - | 286 | 269 |5.04
fck50-RS100 | 28 | 38 | 170 | 607 [ 965 | - | - | 537 |5.04

W/C: water/cement ratio, S/a: sand/aggregate ratio, W: water, C:
cement, RG: recycled gravel, RS: recycled sand Ad.:admixture

Table 2. Properties of cement

Chemical composition(%) Fineness| Density

Si0, | ALO; | Fe;05 | CaO | MgO | SO, | (cm*/g) | (g/em’)
211 | 67 | 29 | 617 | 3.1 | 0.84 | 3459 | 3.14
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Table 3. Properties of aggregate

AAViE B2 =M 23259 st Y

Table 4. Properties of admixture

Properties G S RG RS Superplasticizer
Gmax(mm) 13 5 13 5 Type PC
- S Color dark brown
Density(g/cm”) 2.63 2.50 2.54 2.39 Density(g/cmz) 1.2120.05
Water absorption(%) 0.8 1.46 2.87 5.06 pH 7
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Fig. 7. Air contents of RA concrete
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