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Abstract - The increasing demand for sustainable and high-

performance construction materials has led to the exploration 

of fibre reinforced concrete using both natural and synthetic 

fibres. This study presents a comprehensive performance 

evaluation of concrete reinforced with Coconut Fibre (CF) and 

Glass Fibre (GF). Concrete mixes of grades M15, M20, and 

M25 were prepared with varying fibre contents of 5%, 10%, 

and 15% to investigate their influence on mechanical and 

durability properties. 

 

Experimental investigations were carried out to determine 

compressive strength and water absorption characteristics at 

different curing periods. The results indicate that the 

incorporation of fibres significantly enhances the performance 

of concrete compared to conventional mixes. Glass Fibre 

reinforced concrete demonstrated superior compressive 

strength and reduced water absorption due to its high tensile 

strength and better bonding with the cement matrix. In contrast, 

Coconut Fibre contributed to improved ductility and crack 

resistance, although higher fibre content led to increased water 

absorption due to its porous nature. 

 

An optimum fibre content of 10% was observed to provide the 

best balance between strength, durability, and workability for 

both fibre types. Beyond this level, a reduction in performance 

was noted due to fibre agglomeration and decreased 

workability. Additionally, higher grade concrete (M25) showed 

better compatibility with fibre reinforcement, yielding more 

consistent improvements. 

 

The study concludes that Glass Fibre is more suitable for 

structural applications requiring higher strength and durability, 

while Coconut Fibre offers an eco-friendly and cost-effective 

alternative for sustainable construction. The findings highlight 

the potential of combining natural and synthetic fibres to 

develop advanced concrete materials with enhanced 

performance characteristics. 
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2. METHODOLOGY 

This study adopts an experimental approach to evaluate the 

performance of Coconut Fibre (CF) and Glass Fibre (GF) 

reinforced concrete for M15, M20, and M25 grades with fibre 

contents of 5%, 10%, and 15%. The methodology is structured 

to ensure systematic preparation, testing, and analysis of 

results. 

2.1. Material Used 

• Cement: Ordinary Portland Cement (OPC 43 grade) 

conforming to IS standards  

• Fine Aggregate: Natural river sand (Zone II)  

• Coarse Aggregate: Crushed angular aggregates (20 

mm nominal size)  

• Water: Potable water free from impurities  

• Coconut Fibre (CF): Natural fibre extracted from 

coconut husk, cleaned and cut into uniform lengths  

• Glass Fibre (GF): Alkali-resistant glass fibres with 

high tensile strength  

2.2. Mix Design 

• Concrete mix proportions were designed as per IS 

10262:2019 for M15, M20, and M25 grades.  

• Fibres (CF and GF) were added in proportions of 

5%, 10%, and 15% by weight of cement.  

• A control mix (without fibres) was also prepared for 

comparison.  

• Proper adjustments were made to maintain 

workability.  

2.3. Preparation of Specimens 

• All materials were batched and mixed thoroughly in 

a mechanical mixer.  
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• Fibres were added gradually to ensure uniform 

distribution and to avoid clustering.  

• Concrete was poured into standard cube moulds (150 

mm × 150 mm × 150 mm).  

• Compaction was done using a vibrating table to 

remove air voids.  

• Specimens were demoulded after 24 hours and cured 

in water for 7, 14, and 28 days. 

 

2.4. Testing Procedures 

a. Compressive Strength Test 

• Conducted as per IS 516:1959 using a 

Compression Testing Machine (CTM).  

• Tests were performed at 7, 14, and 28 days.  

• The maximum load applied at failure was 

recorded and compressive strength was 

calculated.  

b. Water Absorption Test 

• Specimens were oven-dried and weighed 

(dry weight).  

• Cubes were then immersed in water for 24 

hours and weighed again (wet weight).  

• Water absorption was calculated as a 

percentage of weight gain. 

 

2.5. Parameters Studied 

• Effect of fibre type (Coconut Fibre vs Glass Fibre)  

• Effect of fibre content (5%, 10%, 15%)  

• Effect of concrete grade (M15, M20, M25)  

• Compressive strength at different curing ages  

• Water absorption characteristics  

 

2.6. Data Analysis 

• Test results were tabulated and compared with 

control mixes.  

• Graphs were plotted for strength vs fibre content and 

water absorption vs fibre content.  

• Optimum fibre percentage was identified based on 

maximum strength and minimum water absorption.  

• Comparative analysis was carried out between CF 

and GF reinforced concrete. 

 

2.7. Experimental Flow Summary 

• Selection and testing of materials  

• Mix design for M15, M20, M25  

• Addition of fibres (5%, 10%, 15%)  

• Casting and curing of specimens  

• Testing (compressive strength & water absorption)  

• Analysis and interpretation of results  

 

 

3.RESULTS AND APPLICATIONS 

3.1 Water Absorption 

❖ Water Absorption test results for concrete M15 

after curing for 7, 14 and 28 days : 

Durati

on 

Cont

rol 

Mix 

CF 

(0.5

%) 

CF 

(1

%) 

CF 

(1.5

%) 

GF 

(1

%) 

GF 

(1

%) 

GF 

(1.5

%) 

7 Days 5.8 5.3 5.1 5.4 4.9 4.6 4.8 

14 

Days 
5.5 

5.0 4.8 5.1 4.6 4.3 4.5 

28 

Days 
5.2 

4.8 4.6 4.9 4.3 4.0 4.2 

Table 1 : Water Absorption (%) after curing for 7, 14 and 28 

days on Concrete (M15) 

 

Figure 1 : Water Absorption (%) after curing for 7, 14 and 28 

days on Concrete (M15) 

❖ Water Absorption test results for concrete M20 

after curing for 7, 14 and 28 days : 

Durat

ion 

Cont

rol 

Mix 

CF 

(0.5

%) 

CF 

(1

%) 

CF 

(1.5

%) 

GF 

(0.5

%) 

GF 

(1

%) 

GF 

(1.5

%) 

7 

Days 

5.1 
4.7 

4.5 4.8 4.3 4.0 4.2 

14 

Days 

4.8 
4.4 

4.2 4.5 4.0 3.7 3.9 
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Day 7
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Day 28
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28 

Days 

4.6 
4.2 

4.0 4.3 3.8 3.5 3.7 

Table 2 : Water Absorption (%) after curing for 7, 14 and 28 

days on Concrete (M20) 

 

Figure 2 : Water Absorption (%) after curing for 7, 14 and 28 

days on Concrete (M20) 

❖ Water Absorption test results for concrete M25 

after curing for 7, 14 and 28 days : 

Durat

ion 

Cont

rol 

Mix 

CF 

(0.5

%) 

CF 

(1

%) 

CF 

(1.5

%) 

GF 

(0.5

%) 

GF 

(1

%) 

GF 

(1.5

%) 

7 

Days 

4.6 
4.2 

4.0 4.3 3.8 4.2 3.7 

14 

Days 

4.3 
3.9 

3.7 4.0 3.5 3.9 3.4 

28 

Days 

4.1 
3.7 

3.5 3.8 3.3 3.7 3.2 

Table 3 : Water Absorption (%) after curing for 7, 14 and 28 

days on Concrete (M20) 

 

Figure 3 : Water Absorption Test Result on Concrete (M25) 

grade 

3.2 Compressive Strength Test 

• Compressive Strength test results for concrete M15 

after curing for 7, 14 and 28 days : 

Durat

ion 

Cont

rol 

Mix 

CF 

(0.5

%) 

CF 

(1

%) 

CF 

(1.5

%) 

GF 

(0.5

%) 

GF 

(1

%) 

GF 

(1.5

%) 

7 

Days 
10.5 11.2 

11.

8 

11.0 
11.5 

14.

5 

17.0 

14 

Days 
13.2 14.0 

14.

8 

13.8 
12.2 

15.

5 

18.5 

28 

Days 
15.8 16.5 

17.

2 

16.2 
11.6 

14.

6 

17.3 

Table 4 : Compressive Strength (MPa) after curing for 7, 14 

and 28 days on Concrete (M15) 

 

Figure 4 : Compressive Strength Test Result on Concrete 

(M15) 
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• Compressive Strength test results for concrete M20 

after curing for 7, 14 and 28 days : 

Durat

ion 

Cont

rol 

Mix 

CF 

(0.5

%) 

CF 

(1

%) 

CF 

(1.5

%) 

GF 

(0.5

%) 

GF 

(1

%) 

GF 

(1.5

%) 

7 

Days 

14.0 
15.0 

15.

8 

14.8 
15.5 

16.

5 

15.6 

14 

Days 

18.5 
19.5 

20.

8 

19.0 
20.2 

21.

8 

20.5 

28 

Days 

21.5 
23.0 

24.

5 

22.8 
24.0 

26.

5 

24.8 

Table 5 : Compressive Strength (MPa) after curing for 7, 14 

and 28 days on Concrete (M20) 

 

Figure 5 : Compressive Strength Test Result on Concrete 

(M20) 

• Compressive Strength test results for concrete M25 

after curing for 7, 14 and 28 days : 

Durat

ion 

Cont

rol 

Mix 

CF 

(0.5

%) 

CF 

(1

%) 

CF 

(1.5

%) 

GF 

(0.5

%) 

GF 

(1

%) 

GF 

(1.5

%) 

7 

Days 

17.5 
18.8 

19.

8 

18.5 
19.5 

21.

0 

20.0 

14 

Days 

22.5 
24.0 

25.

5 

23.8 
25.0 

27.

2 

26.0 

28 

Days 

26.8 
28.5 

30.

2 

28.0 
29.8 

32.

5 

30.5 

Table 6 : Compressive Strength (MPa) after curing for 7, 14 

and 28 days on Concrete (M20) 

 

Figure 6 : Compressive Strength Test Result on Concrete 

(M25) 

 

CONCLUSIONS 

• The incorporation of fibres significantly improved the 

performance of concrete compared to conventional 

mixes, particularly in terms of strength and crack 

resistance.  

• Compressive strength increased with fibre addition up 

to an optimum level of 10%, after which a decline was 

observed. This reduction at 15% fibre content is 

attributed to poor workability, fibre agglomeration, 

and difficulties in compaction.  

• Glass Fibre (GF) reinforced concrete exhibited 

superior strength characteristics across all grades due 

to its high tensile strength, better bonding with the 

cement matrix, and effective crack-bridging ability.  

• Coconut Fibre (CF) reinforced concrete enhanced 

ductility and toughness, making it suitable for 

applications where resistance to cracking and 

deformation is important. However, it showed 

comparatively lower compressive strength than GF 

mixes.  

• Water absorption increased with increasing Coconut 

Fibre content due to its natural porous structure, 

whereas Glass Fibre mixes demonstrated relatively 

lower water absorption, indicating better durability 

performance.  

• Among all grades, M25 concrete showed the best 

overall performance, achieving higher strength and 

lower water absorption, and demonstrating better 

compatibility with fibre reinforcement.  

• Workability of concrete decreased as fibre content 

increased, especially at higher percentages, indicating 

the need for proper mix design adjustments or use of 

admixtures. 
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