Supplementary Material
Detailed Step-by-Step SCC Mix Design Calculation
S1. Basis of SCC Mix Design
The SCC mixtures were designed according to EFNARC guidelines for Self-Compacting Concrete (SCC), absolute volume method, and previous literature on ternary blended SCC systems containing limestone powder (LP) and calcined clay (CC).
The target SCC properties included:
• Slump flow between 650–750 mm
• Adequate passing ability
• Segregation resistance
• Structural-grade mechanical performance
S2. Material Properties
Cement Specific Gravity = 3.15
Limestone Powder (LP) = 2.70
Calcined Clay (CC) = 2.65
Fine Aggregate = 2.62
Coarse Aggregate = 2.74
Water = 1.00
Superplasticizer = 1.08
S3. Design Assumptions
• SCC category = SF2
• Maximum aggregate size = 12.5 mm
• Target slump flow = 700 ± 50 mm
• Total binder content = 450 kg/m³
• Water-to-binder ratio = 0.38
• Water content = 171 kg/m³
• Fine aggregate condition = SSD
• Coarse aggregate condition = SSD
• Superplasticizer dosage = 0.9% of binder
S4. Literature and Codal Support
The SCC mix design procedure was developed based on:
1. EFNARC Guidelines for SCC (2005)
2. Okamura and Ouchi SCC mix design methodology
3. ASTM and IS code recommendations
4. Previous LC3 and ternary binder SCC studies
· EFNARC. The European Guidelines for Self-Compacting Concrete, 2005.
· Okamura, H., and Ouchi, M. “Self-Compacting Concrete.” Journal of Advanced Concrete Technology, 2003.
· Scrivener, K., et al. LC3-based blended cement systems.
S5. Step-by-Step Mix Design Calculation
Step 1 – Selection of Water Content
Water = 171 kg/m³

Step 2 – Selection of Binder Content
Binder = 450 kg/m³

Step 3 – Water-to-Binder Ratio
w/b = 171 / 450 = 0.38

Step 4 – Superplasticizer Dosage
SP = 0.9% × 450 = 4.05 kg/m³

Step 5 – Cement Replacement Calculation for SCC-L15C10
LP = 15% × 450 = 67.5 kg/m³
CC = 10% × 450 = 45 kg/m³
Cement = 450 – (67.5 + 45) = 337.5 kg/m³

Step 6 – Absolute Volume Equation
V = M / (SG × 1000)

Cement Volume:
Vc = 450 / (3.15 × 1000) = 0.143 m³

Water Volume:
Vw = 171 / (1.0 × 1000) = 0.171 m³

Superplasticizer Volume:
Vsp = 4.05 / (1.08 × 1000) = 0.00375 m³

Fine Aggregate Volume:
Vfa = 850 / (2.62 × 1000) = 0.324 m³

Coarse Aggregate Volume:
Vca = 780 / (2.74 × 1000) = 0.285 m³

Total Volume:
Vtotal = 0.143 + 0.171 + 0.00375 + 0.324 + 0.285 = 0.927 m³
S6. Final SCC Mix Proportions
SCC-C:
Cement = 450 kg/m³
LP = 0
CC = 0
Water = 171 kg/m³
S7. Summary
The SCC mixtures were proportioned using EFNARC SCC guidelines, absolute volume method, ternary binder optimization, and experimental trial adjustments. The selected LP–CC combinations achieved satisfactory SCC flowability, improved mechanical performance, enhanced durability, and reduced environmental impact suitable for sustainable structural concrete applications.
