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ABSTRACTWhen water is added to cement, which is a fine binding ingredient, it sets and becomes stronger. Despite 

having many benefits and being widely used in construction, cement has a number of drawbacks as well. All stages of 

the cement manufacturing process have a negative impact on the environment. Pollutant emissions such as those from 

dust, gas, noise, and vibration are among them. Carbon dioxide, the most prevalent greenhouse gas, is released 

throughout the cement manufacturing process, ranging from 5% in cement structures to 8% in cement roadways. The 

production of cement results in the direct and indirect emissions of carbon dioxide (heating of calcium carbonate and 

energy emissions). Cement manufacturers are responsible for up to 5% of all manmade CO2 emissions worldwide. 
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I. INTRODUCTION 

 

Directly releasing waste into the environment can have negative effects on the environment. The importance of 

recycling garbage has therefore been highlighted. To use natural resources more effectively and preserve the 

environment from waste deposits, waste can be used to create new goods or used as admixtures. The natural fertility of 

the soil is ruined when these industrial wastes are deposited on surrounding property. 

RELATED WORK 

 

General Fly ash is used in the carbonation process to naturally or quickly adsorb CO2 from the atmosphere. 

Carbonation of fly ash transforms the calcium oxide it contains into calcium carbonate, which absorbs carbon dioxide 

and functions as a carbon capture and storage (CCS) technique. Techniques for CCS. 

II. METHODOLOGY 

 

Testing of the Material – 1] Sand, 2] Cement, 3] Course/Fine Aggregate, 4] Initial Setting Time, 5] Final Setting Time. 

Cement is a crucial component of concrete, according to the material test. Cement is made by grinding the basic 

components, mixing them well, and then igniting them in a kiln at a temperature between 13,000° and 15,000°c. 

Different tests are conducted to assess the different qualities of cement. 

 

Testing on concrete – 1] compression test, 2] flexure test, 3] splittensile strength  
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Flow Chart: “Schematic Representation of Methodology”  

Mixing Material Fly-Ash & Coconut Fibre.  

 
III. EXPERIMENTAL RESULTS 

 

Quantity Material Requirement 

Materials 

Mix 1 

(Plain 

Concrete) 

Mix 2 

(4% fibre) 

processed 

Mix 3 

(5% fibre) 

Processed 

Mix 4 

(6% fibre) 

processed 

Mix 5 

(4% fibre) 

Raw 

Mix 6 

(5% fibre) 

Raw 

Mix 7 

(6% fibre) 

Raw 

Cement (Kg) 9.5 9.5 9.5 9.5 9.5 9.5 9.5 

Water (Kg) 4.75 4.75 4.75 4.75 4.75 4.75 4.75 

Coarse 
Aggregate 

(Kg) 

27 27 27 27 27 27 27 

Fine 

Aggregate 

(Kg) 

16.5 16.5 16.5 16.5 16.5 16.5 16.5 

Fibre (Kg) - 0.38 0.475 0.57 0.38 0.475 0.57 

Super 

Plasticizer 
0.20% 0.40% 0.60% 0.20% 0.40% 0.60% 0.60% 

Table No 1:-Quantity Material Requirement 
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Placing a concrete on mould with proper proportion follow is on Table No 1:-   

 

 Material Sorting in Size:- 

 

 
 

Table No 2: - “Material Sizes” 

 

0 to −1 1–2 mm Very coarse sand 

1 to 0 0.5–1 mm Coarse sand 

2 to 1 0.25–0.5 mm Medium sand 

3 to 2 125–250 μm Fine sand 

 
In order to partially replace cement, FA is used in concrete. FA comprises small, spherical particles that enhance 

workability, durability, and long-term strength, making it the ideal pozzolanic material for building concrete, according 

to study.  There is evidence that concrete's tensile strength has increased by 15% to 25%. Greater amounts of FA 

replacement, however, weaken the tensile strength at ages of 28 and 56 days after curing. 

 

Cement and fine aggregate are combined in the calculated amount until a homogenous mixture is produced. The 

percentages of fibre used in cement are 4%, 5%, and 6%. Coir fibre strands are cleaned, cut into 5 cm lengths, coated in 

coconut oil, and let too dry in the sun for 24 hours. 
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Placing a Concrete on Slump mould with adding of Fly-Ash & Coconut Fibre  

 

 
Diagram:-Slump Test 

  
Graph No 1:-Slump Test on (Fly-Ash) Graph No 2:-Slump Test on (Coconut Fibre) 

 

 

When fly ash is added to Portland Cement Concrete (PCC), it improves the performance of the concrete in both its 

fresh and hardened forms and offers a variety of benefits. The addition of fly ash to concrete improves the workability 

of flexible concrete as well as the strength and durability of hardened concrete. Fly ash use is also cost-effective. If fly 

ash is utilised, concrete may need less portland cement. 
 

The results of the experimental tests revealed that concrete's hardness and flexural strength were boosted by the 

addition of coconut fibres. The compressive strength, compressive toughness modulus of rupture (MOR), and flexural 

total toughness index of CFRC rose to 4%, 21%, 2%, and 910%, respectively, with the addition of 50 mm long fibres. 

 

 

 

0

20

40

60

0% 5% 10% 15%

Slump Test 

0% 5% 10% 15%
0

20

40

60

0% 4% 5% 6%

Slump Test 

0% 4% 5% 6%

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                                       |e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal | 

|| Volume 12, Issue 4, April 2023 || 

| DOI:10.15680/IJIRSET.2023.1204354 | 

 

IJIRSET©2023                                                       |     An ISO 9001:2008 Certified Journal   |                                                   4488 

 

 
Graph No 3:-Fly-Ash 

 

 

 

Graph No 4:- Coconut Fibre 
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Comparison of Sustainable Material: 

 
Pie No 1:-Pie chart of Material use. 

 

These are some Result we found out in Testing of sustainable Material. 

 

 The Conventional concrete are wide use in India, But the Fly-Ash result is better thanconventional concrete. 

We can replace the cement with Flu-Ash at 25% for M20 grade of concrete, But for we found most best 

result in 20% replacement of Fly-Ash in M20 grade of concrete. 

 We can replace Coconut fibre with cement at % of 4, 5, 6, But we get best result on 5%replacement of 

Coconut fibre. 

 So we can replace the sustainable material with % the % are replace depend at grade of concrete.   

IV. CONCLUSION 

 

1. At the test site, coconut fibre is widely accessible, which makes it a very viable option for concrete 

reinforcement. 

2. Additionally, it serves as a source of income for the coconut producer who profits from the increased demand 

brought about by the construction sector. 

3. Additionally, it is a productive way to dispose of used coir mattresses, which will lessen the need for new 

waste management facilities and ease the burden on already overburdened landfills and incinerators.  

4. Due to their natural nature, coconut fibres are environmentally friendly and have a significant reduction in the 

global carbon footprint. 

5. Compressive strength tests produced the best results with 5% addition of coconut fibre. 

6. A water cement ratio of 0.5. However, as more fibres were added, the compressive strength decreased. 

7. This must be the result of the fact that when fibres are first added to concrete, the finer sized fine aggregates 
enter into the surface. 

8. Pores in the fibre creating a better bonding between the fibre and mix, but subsequent addition of fibres 

resulted in formation of bulk fibre in the mix which will lead to decrease in bonding. 

9. As a result, the ratio of fibre to cement has an ideal value over which the compressive strength declines. 

Therefore, 0.5 was chosen as the ideal water cement ratio, and 5% was chosen as the ideal fibre content. 
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