Journal of the Korea Institute for Structural Maintenance and Inspection
Vol. 18, No. 2, March 2014, pp.099-107
http://dx.doi.org/10.11112/jksmi.2014.18.2.099

S71%d0| =gk=xf 232

pISSN 2234-6937
eISSN 2287-6979

E9| S40f| ojxl= &g
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Abstract

In this study, the effects of curing procedures on the mechanical properties of recycled aggregate concrete (RAC) were
investigated. The replacement ratios by recycled coarse aggregate were 0, 25, 50, 75 and 100% by mass of natural coarse
aggregate. Steam curing was adopted to all recycled aggregate concrete mixtures. Compressive and split tensile strength, water
porosity, chloride ions penetration resistance and drying shrinkage measurements were carried out to determine performance of the

RAC:s.

From the test results, it was found that the mechanical performance of RAC decreased as the recycled aggregate contents
increased. Furthermore, steam curing reduced the compressive and split tensile strength, water porosity and total charge of RAC,
especially at the early ages. However, at the later ages, the beneficial effect of steam curing was less prominent. This study clearly
showed that initial steam curing could be one of practical methods to improve performance of RAC with higher replacement ratio

of recycled aggregate.

Keywords : Chloride ions penetration resistance, Drying shrinkage, Mechanical properties, Recycled aggregate concrete,
Steam curing, Water porosity
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Fig. 1 Schematic diagram of old and new ITZ in recycled
aggregate concrete (Ryou, 2003)
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2.1 AExHE

2.1.1 AHE

B Ao = KS L 52019] o= HEXE
(°I3F OPC)E AHEsI3loH, OPCY slehda 4 Eel4 A
2L Table 13} 3tk

Table 1 Chemical composition, mineralogical compound and
physical properties of OPC

Chemical composition (%)

SiO2 AlOs Fes03 CaO MgO SO; LOI
21.7 5.7 3.2 63.1 2.8 2.2 1.3
Mineralogical compound (%)

CsS (S CsA CiAF
54.9 16.6 10.3 9.1

Physical properties

Density (g/cm®) Fineness (cm”/g)

3.15 3,280




Table 2 Physical properties of aggregates used in this test

Properties Sand CG RG
Density (g/em”) 2.65 2.64 2.37
Absorption (%) 0.98 0.66 4.31

Abrasion rate (%) 21.7 475
Adhered mortar (%)* - - 5.56

* Acid—soluble value

Table 3 Concrete mixture proportions

W/B S/a Unit weight (kg/m®)

svmbol | gy | @) [ C S G | RG

ROO 50 42.3 175 350 745 1015 -

R25 50 43.0 175 350 745 762 228

R50 50 43.6 175 350 745 508 456

R75 50 44.2 175 350 745 254 684
R100 50 44.9 175 350 745 - 912

g
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Fig. 2 Steam curing procedure
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Table 4 Chloride ion penetrability based on total charge
passed recommended in ASTM C 1202

Total charge passed (coulomb) Chloride ion penetrability
> 4,000 High
2,000~4,000 Moderate
1,000~2,000 Low
100~1,000 Very low
< 100 Negligible
Py = Weoa = Wary 109 (%) (1)
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Fig. 3 Compressive strength development of concretes under
water or steam curing condition
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g. 4 Effect of steam curing on compressive strength of
recycled aggregate concretes
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Fig. 5 Split tensile strength development of concretes under
water or steam curing condition
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g. 6 Effect of steam curing on split tensile strength of
recycled aggregate concretes
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Fig. 7 Variations of water porosity of recycled aggregate

concrete under water and steam curings
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Fig. 9 Total charge passed through recycled aggregate concrete
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