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ABSTRACT 

The green concrete market is driven by reduced carbon footprints, increased construction in developing nations, and lower 

water consumption. Additionally, green concrete provides excellent thermal insulation and high fire resistance, improving the 

durability of structures. Natural fibers, sourced from plants, geological processes, and animals, include materials like coconut, sisal, jute, 

bamboo, banana, palm, hemp, linen, cotton, and sugar cane. These fibers are cost-effective and widely used in construction materials to reduce 

expenses and facilitate handling. Traditional concrete, despite its strength and moldability, suffers from brittleness and low tensile strength. To 

reduce its environmental impact, alternative materials like industrial waste are being incorporated. Coconut fiber and rice husk ash (RHA), for 

instance, are considered for use in concrete. In this study, two concrete grades, M-30 and M-40, are tested with coconut fibers added at 0%, 

1.5%, and 3.0% by weight of cement and RHA replacing cement at 0%, 5%, 10%, 15%, 20%, and 25%. The goal is to create green concrete 

with enhanced strength compared to conventional concrete. 
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I.     INTRODUCTION 

Green concrete is a groundbreaking development in the 

construction industry, marking a significant move towards 

sustainability and environmental stewardship. Traditional 

concrete production, particularly using ordinary Portland 

cement (OPC), is a major source of CO2 emissions, 

accounting for about 8% of global human-induced emissions, 

and heavily depletes natural resources, raising concerns about 

its long-term environmental impact. 

As global infrastructure demands grow, the need for 

sustainable construction materials becomes increasingly 

urgent. Green concrete, made from eco-friendly waste 

materials and innovative alternatives to conventional binders 

and aggregates, offers a promising solution. Incorporating 

materials such as alkali-activated binders, supplementary 

cementitious materials, and recycled components, green 

concrete not only reduces CO2 emissions but also enhances 

the performance and durability of concrete structures. 

The adoption of green concrete is driven by several 

compelling factors. It significantly lowers the carbon footprint 

of construction projects, aligning with global efforts to 

mitigate climate change. Additionally, green concrete reduces 

water usage by up to 20%, which is crucial in regions facing 

water scarcity. Its production process generates less waste, 

further minimizing environmental harm. 

Beyond its environmental benefits, green concrete offers 

practical advantages for construction. It provides excellent 

thermal insulation and high fire resistance, enhancing the 

safety and energy efficiency of buildings. Furthermore, 

structures built with green concrete often exhibit improved 

compressive and tensile strength, better sulfate resistance, and 

enhanced workability compared to traditional concrete. 

As the construction industry continues to evolve, the 

integration of green concrete highlights the potential for 

innovative materials to drive sustainability without 

compromising performance. This introduction to green 

concrete underscores its importance in addressing 

contemporary construction challenges and paving the way for 

a more sustainable future. 

II. MATERIALS USED 

The following materials are mainly used in this work. 

• Sand 

• Aggregate 

• Water 

• Rice Husk Ash 

• Coconut Fiber. 

 
Fig 1. Physical Properties of OPC 
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Fig 2. Chemical Properties of OPC 

 
Fig 3. Properties of Sand 

 
Rice Husk                      Rice Husk Ash 

Fig 4. Rice Husk & Rice husk ash 

 
Fig 5. Physical Properties of RHA 

 
Fig 6. Extracted Coconut Fibres 

III. RESULTS AND DISCUSSION 

The obtained different results are shown in the figures 

below in which mainly discussed about the compressive 

strength analysis on M30 and M40 grade cement with 7 and 

28 days. 

 
Fig 7. Comparison of Compressive Strength at 7 days and 

28 days for Concrete Grade M30 with 0% Fiber 
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Fig 8. Comparison of Compressive Strength at 7 days and 

28 days for Concrete Grade M30 with 1.5% Fiber 

 

 
Fig 9. Comparison of Compressive Strength at 7 days and 

28 days for Concrete Grade M30 with 3% Fiber 

 

 
Fig 10. Comparison of Compressive Strength at 7 days and 

28 days for Concrete Grade M40 with 0% Fiber 

 
Fig 11. Comparison of Compressive Strength at 7 days and 

28 days for Concrete Grade M40 with 1.5% Fiber 

 

 
Fig 12. Comparison of Compressive Strength at 7 days and 

28 days for Concrete Grade M40 with 3% Fiber 

IV. CONCLUSIONS 

The maximum slump value for conventional M-30 grade 

concrete was 79mm, while for M-40 grade concrete it was 

68mm, indicating that the slump value for M-30 was higher 

than that for M-40. The slump value decreased when cement 

was replaced with rice husk ash (RHA). For M-30 grade 

concrete, the percentage change in slump value was 24.05%, 

and for M-40 grade concrete, it was 25%. This reduction 

continued up to a 25% replacement of cement with RHA. 

When coconut fiber was also added to the concrete samples, 

further reductions in slump value were observed. For M-30 

grade concrete with 1.5% coconut fiber, the slump value 

reduced to 57mm, and for M-40 grade, it reduced to 48mm. 

With a 3% addition of coconut fiber, the slump value for M-

30 was 58mm and for M-40 was 47mm. 

For M-30 grade concrete, the compressive strength at 7 

days was 19.84 N/mm², which increased with the replacement 

of cement with RHA. At 28 days, the compressive strength 

was 30.85 N/mm², with significant improvement up to 20% 

RHA content, after which changes in compressive strength 

were minimal. The percentage increase in compressive 

strength at 7 days was 30.24%, and at 28 days it was 22.52%. 

When 1.5% coconut fibers and RHA were used together, the 

compressive strength increased by 35.43% at 7 days and 

29.95% at 28 days. With 3% coconut fibers, the increase was 

42.23% at 7 days and 40.94% at 28 days. 

For M-40 grade concrete, the compressive strength at 7 

days was 25.63 N/mm², enhanced by the replacement of 

cement with RHA. At 28 days, the compressive strength was 

40.50 N/mm², with improvements noted up to 15% RHA 

content, after which further changes were minimal. The 

percentage increase in compressive strength at 7 days was 

13.92%, and at 28 days it was 13.95%. When 1.5% coconut 

fibers and RHA were used together, the compressive strength 

increased by 21.63% at 7 days and 21.60% at 28 days. With 

3% coconut fibers, the increase was 25.12% at 7 days and 

25.11% at 28 days. 
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