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Enhancing Eco-friendly Construction: The Role of Waste Incorporation in 

Porotherm Bricks for Sustainable Building Solutions 
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4.5 Result Analysis 

Brick Specifications Used for Testing 

The Porotherm bricks used in this study were manufactured and tested according to standardized modular 

dimensions and included 5 perforations to enhance thermal and material efficiency. The detailed specifications 

are as follows: 

• Length: 240 mm 

• Width: 115 mm 

• Height: 75 mm 

• Average Weight: 2.9 kg 

• Number of Perforations: 5 

• Perforation Type: Circular, arranged in a single central row 

• Diameter of Each Hole: 30 mm 

• Centre-to-Centre Hole Spacing: 38 mm 

• Edge Clearance (from outermost hole to edge): 27.5 mm (both sides) 

• Purpose of Perforations: Reduction in material use, improved insulation, and weight reduction 

while maintaining strength 
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1. Compressive Strength 

 

Waste Material % Replacement 
Avg. Compressive Strength 

(MPa) 
Remarks 

None (Control) 0% 7.2 Baseline Porotherm brick 

Fly Ash 5% 7.5 
Slight increase due to pozzolanic 

activity 

 10% 7.8 Improved interlocking 

 15% 7.0 
Slight reduction due to over-

substitution 

 20% 6.4 Weakening of matrix 

Plastic Waste 5% 6.8 Minor decrease 

 10% 6.5 Increased voids 

 15% 5.8 Poor bonding 

 20% 5.2 High porosity 

Rice Husk Ash 5% 7.0 Similar to control 

 10% 7.3 
Pozzolanic reaction enhances 

bonding 

 15% 6.6 Acceptable 

 20% 6.0 Slight deterioration 

Construction 

Debris 
5% 6.9 Acceptable 

 10% 6.5 
Lower strength due to coarse 

particles 

 15% 5.9 Reduced compactness 

   20% 5.0 Weak mechanical interlock 
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2. Water absorption 

 

 

Waste Material % Replacement Water Absorption (%) Acceptability 

Control 0% 14.5 Good 

Fly Ash 5% 13.0 Improved pore refinement 
 10% 12.5 Better water resistance 
 15% 13.8 Acceptable 
 20% 14.9 Close to control 

Plastic Waste 5% 16.5 High due to microvoids 
 10% 17.8 Poor bonding 
 15% 19.2 Excessive water absorption 
 20% 21.0 Not recommended 

Rice Husk Ash 5% 13.8 Better than control 
 10% 13.2 Good hydrophobicity 
 15% 14.4 Acceptable 
 20% 15.5 Slight increase 

Construction Debris 5% 15.1 Acceptable 
 10% 15.8 Slightly porous 
 15% 17.2 High absorption 
 20% 18.9 Poor performance 

 

 

 

 

 

 

3. Thermal conductivity 
 

 

 

 

Waste Material % Replacement Thermal Conductivity (W/m·K) Observation 

Control 0% 0.42 Standard brick 

Fly Ash 10% 0.38 Better insulation 

Plastic Waste 10% 0.32 Very good insulation 

Rice Husk Ash 10% 0.35 Good insulator 

Construction Debris 10% 0.40 Slightly better 
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4. Environmental Impact Assessment (EIA) 

• CO₂ Emissions Reduction: 

o 10% Fly Ash → ~18% reduction in CO₂ compared to conventional clay firing. 

o 10% Plastic Waste → ~25% reduction in CO₂ due to use of recycled polymer. 

o 10% Rice Husk Ash → ~15% CO₂ reduction and bio-waste management. 

o 10% Construction Debris → ~12% reduction by reusing demolition waste. 

• Embodied Energy Reduction: 

o Fly Ash and Rice Husk Ash significantly reduce energy required per kg of brick. 

o Plastic waste reduces material density → lower transportation emissions. 

 

5. Additional Tests 

5.1 Efflorescence Test 

• All waste-modified bricks showed nil to slight efflorescence, acceptable per IS 3495 Part-2. 

5.2 Density and Porosity 

Waste Material % Replacement Dry Density (kg/m³) Porosity (%) 

Control 0% 1730 18.2 

Fly Ash 10%  1660 17.5 

Plastic 10%  1600 22.8 

RHA 10%  1650 18.0 

Debris 10%  1670 19.2 
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6. Graphs and Charts Based on the above Tables 
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7. Conclusion from Results 

• Fly Ash (10%) and Rice Husk Ash (10%) offer the best balance in mechanical, thermal, and 

environmental performance. 

• Plastic waste is best for thermal insulation but lowers mechanical strength and increases water 

absorption. 

• Construction debris is viable at low dosages (≤10%) but less efficient compared to other 

alternatives. 

This study demonstrates the feasibility of enhancing porotherm bricks with waste materials such as fly as, plastic 

waste, rice husk and construction demolition debris. 

The findings suggests that porotherm bricks with integrated waste materials can serve as a sustainable alternative 

to conventional building materials, contributing to more eco-friendly construction practices. Future research 

could focus on optimizing waste material ratios and exploring additional waste materials for brick production. 
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