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Portland cement concrete due to its pozzolanic properties. The reuse of fly ash decreases its 
negative impact on the environment, also reducing its quantities in landfills. 

The development of Self-Compacting Concrete (SCC) is an additional way to boost the 
sustainability of construction, due to the reduction of energy use, i.e. energy required for its 
preparation. It simplifies implementation by reducing the engagement of highly skilled workers 
and machines (vibrators). In addition to the benefits obtained in terms of safety of the working 
environment, noise reduction, savings on energy, human resources, and execution time, there are 
also benefits in terms of durability. Namely, the influence of human error is eliminated from this 
phase of concrete works on site. The utilization of recycled concrete aggregate and fly ash in 
SCC also has the potential to reduce both the environmental impact and financial cost associated 
with the increasing demand for this construction material. The usage of SCC obtained by fly ash 
and recycled aggregate leads to a significant reduction in natural resources consumption and 
waste disposal, especially when the concrete compositions are optimized [4-5]. 

The aim of this study was to investigate the impact of used recycled aggregate and fly ash on the 
properties of SCC. The usage of the fourth fraction of aggregate (16 – 31.5mm, the grain size 
uncommon for SCC) was hereby promoted, in such cases whenever there are no restrictions for 
its application. Within this experimental work, four series of SCC were made. All series were 
prepared with the addition of fly ash. The first and the third series were made with natural 
aggregate. The second and the fourth series were made with recycled aggregate. The third and 
the fourth series were prepared with reduced cement content and increased content of fly ash in 
order to increase the energy efficiency of the produced SCC additionally. 

 

2. EXPERIMENTAL 

For the production of SCC samples, the natural aggregate was used in the common fractions: I 
(0/4), II (4/8), III (8/16), and IV (16/31.5) declared by origin as “Dunavac”, as well as the 
recycled aggregate, i.e. crashed control concrete cubes, sieved into the IV (16/31.5) fraction. 

Densities of the natural river aggregate were 1.60 t/m3for the fraction I (0/4), 1.49 t/m3 for the 
fraction II (4/8), 1.45 t/m3for the fraction III (8/16), and 1.47 t/m3for the fraction IV (16/31.5) in 
loose state, and 1.74 t/m3, 1.64 t/m3, 1.63 t/m3 and 1.56 t/m3 in compacted state, respectively.For 
the only one used recycled aggregate fraction IV (16/31.5), the loose and compacted state 
densities amounted to 1.31 t/m3and 1.46 t/m3, respectively. 

The pure cement without additions CEM I was used in all of the mixtures. The fly ash used in 
this study was generated and stored within the complex of the thermal power plant Nikola Tesla 
B, Obrenovac, Serbia. Its chemical composition was previously found to be in accordance with 
conditions prescribed by the standards and recommendations [3,6-7]. Fly ash was used without 
prior activation, as the only filler component. 

The amount of the polycarboxylate based superplasticizer TKK CementolHiperplast 463 was the 
same 6 kg/ m3 in all of the mixtures. 

The defined compositions of the SCC series are listed in Table 1. 

The samples were molded and cured for 1 day in the air, covered with a wet cloth. After 
demolding, the samples were cured in 20˚C water for 28 days and removed from water a little 
prior to testing. 
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4. CONCLUSION 

The experimental results of the compressive strength test conducted on SCC with recycled 
coarse aggregate, and fly ash as filler component, were discussed. Although all of the mixtures 
were characterized as SCC with a slump-flow diameter of more than 650 mm, the introduction of 
recycled concrete aggregate induced challenges regarding the consistency as expected. The 
consistency of the series with the recycled coarse aggregate was both more fluid and more 
rapidly thickening, in comparison to the series without recycled concrete aggregate. Fly ash was 
used in the SCC mixtures as the solitary filler and without prior activation. The compressive tests 
were obtained at the age of 28 days, and a further increase of compressive strength was expected 
due to the presence of fly ash. Although the reference series showed the highest compressive 
strength, the coarse recycled aggregate had a moderate influence on a drop in strength. The series 
with a lower amount of cement and with fly ash had higher values of strength than the reference 
altered with recycled aggregate, most probably due to the positive influence of fly ash. Also, the 
differences of the SCC series made with and without the recycled coarse aggregate were almost 
neglectable (2.6%). 

The aggregate fraction IV (16/31.5 mm) was used to highlight the possibility of SCC application 
in structure elements with sparse reinforcement bars, and where the large quantities of concrete 
have to be used without a need for vibration. The sustainability aspect of SCC was improved 
through the use of recycled concrete aggregate and fly ash, with respect to the reduction in 
cement and natural aggregate for concrete, which illustrates the potential of concrete to improve 
in light of its environmental and sustainability impacts. 
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