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specific surface area by Blaine and specific weight were 3200 cm2/g, and 3040 kg/m3, respectively. 

The GGBFS used in this study was produced by locally available iron steel company. Its fineness 

and specific weight were 350 m2/kg and 2850 kg/m3, respectively. The chemical and physical 

properties of cement and GGBFS used are given in Table 1. The fine aggregates used were natural 

crushed sand and recycled concrete with maximum size of 4 mm. The coarse aggregates used for 

both natural and recycled concrete were two classes of either 8 mm or 16 mm maximum size. 

Recycled aggregates (fine and coarse) were obtained by crushing 1 m×1 m concrete slabs with a 

thickness of 10 cm. Slabs were manufactured in the laboratory and stored for 28 days in water 

curing. They were initially subjected to a preliminary manual crushing before a final processing 

using a mechanical crusher. The crushed material is passed through a sieve to obtain different 

fractions of recycled aggregates. The physical properties of natural and recycled aggregates are 

presented in Table 2. The grading sizes of coarse and fine aggregates are illustrated in Fig. 1. A 

polyether-polycarboxylate based superplasticiser was used, which has a solid content of 30%.  

 

2.2 Mix proportions and mixing sequence of SCC 
 
A total of fifteen SCC mixes, including control mixes were prepared with recycled aggregates 

and GGBFS. The water/binder (W/B) ratio and superplasticizer dosage were kept constant at 0.38 

and 1.5% of binder by weight, respectively. Cement was partial replaced by GGBFS at the levels 

of 0%, 15% and 30%by weight.SCC mixes were designed in three groups, namely G1, G2 and G3. 

Each group had five concrete mixes, where the natural aggregates (fine and coarse) was partially 

replaced by recycled aggregates at 0%, 25%, 50%, 75% and 100%. Further details of mixes 

proportions are shown in Table 3. SCCR50L15code indicates self-compacting concrete mixes 

prepared with 50% recycled aggregates for both fine and coarse as natural aggregates replacement 

and 15%of GGBFS as cement replacement. 

The mixing procedure and time are very important to design self-compacting concrete 

mixtures. In this study, the mixing sequence of the constituent materials of SCC mixes is based on 

 

 
Table 1 Chemical analysis of cement and slag (%) 

 SiO2 Al2O3 Fe2O3 CaO MgO SO3 Na2O K2O LI TiO2 MnO Cl 

Cement 20.92 5.33 3.43 61.74 1.58 1.83 - - 1.35 - - - 

Slag 40.10 6.00 2.00 42.20 4.70 0.15 - 1.20  1.20 2.60 - 

 
Table 2 Properties of the natural and recycled aggregates 

Properties 
Fine aggregates Coarse aggregates 

NFA* RFA* NCA* 3/8 NCA* 8/15 RCA* 3/8 RCA* 8/15 

Specific density (kg/m3) 2530 2266 2730 2700 2386 2400 

Bulk density (kg/m³) 1640 1258 1475 1465 1172 1154 

Water absorption (%) 1.7 8.87 0.5 0.5 7.39 3.21 

Sand equivalent (%) 76.15 79.50 - - - - 

Fineness modulus (%) 2.8 3.82 - - - - 

Humidity (%) 1.7 6.3 0.13 0.13 3.73 2.64 

*NCA natural coarse aggregate, *RCA recycled coarse aggregate, *NFA natural fine aggregates,           

*RFA recycled fine aggregates 
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