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Abstract - Concrete is the most widely used construction 
material in the world, and enhancing its properties through 
fiber reinforcement has become a focus of modern research. 
Fiber Reinforced Concrete (FRC) is a composite material in 
which small, uniformly dispersed fibers significantly improve 
the mechanical properties of concrete, such as compressive, 
tensile, flexural, and impact strength. This study investigates 
the performance of both synthetic and natural fibers in 
concrete. Steel Fiber Reinforced Concrete (SFRC) specimens 
were prepared using hook-end steel fibers with 0% and 0.5% 
volume fractions (aspect ratio 53.85, length 50 mm), while 
alkali-resistant glass fibers were used at 0% and 0.25% by 
weight of cement (cut length 12 mm), without admixtures. 
Test results on cube and cylinder specimens showed improved 
compressive and split tensile strength compared to plain M30 
concrete at both 7 and 28 days, validating the positive 
influence of fiber inclusion. Furthermore, the study explores 
the application of natural coir fiber as a sustainable 
alternative. Coir fibers, treated with natural latex to resist 
moisture, were incorporated at lengths of 20 mm, 25 mm, and 
30 mm, in proportions of 0.5%, 0.75%, and 1% by volume. The 
28-day experimental results showed considerable 
improvement in both compressive and tensile strength, 
proving coir fiber's effectiveness as a reinforcing material. This 
research promotes the use of locally available natural fibers in 
the civil engineering field, encouraging sustainability while 
achieving desirable mechanical performance in concrete. 
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1.INTRODUCTION  

Concrete is the most widely used construction material 
across the globe due to its excellent compressive strength, 
durability, and versatility. However, its inherent brittleness 
and low tensile strength limit its performance under various 
loading conditions. To overcome these drawbacks, the 
incorporation of fibres into concrete has emerged as an 
effective solution, giving rise to what is known as Fibre 
Reinforced Concrete (FRC). FRC is a composite material in 
which short, discrete fibres are uniformly distributed 
throughout the concrete matrix, enhancing its mechanical 
properties such as toughness, flexural strength, tensile 
strength, and resistance to cracking and impact. 

Various types of fibres such as steel, glass, synthetic, and 
natural fibres have been employed in FRC to improve 
performance. Among them, steel fibres and glass fibres are 
widely used due to their high strength and crack-bridging 
capabilities. Recent advancements in sustainable 
construction have led to increased interest in the use of 
natural fibres, which are biodegradable, cost-effective, and 
locally available. One such promising material is coir fibre, 
extracted from coconut husk, which offers acceptable 
strength, durability, and environmental benefits. 

This research aims to investigate the mechanical behaviour 
of FRC using steel fibres, glass fibres, and coir fibres. The 
study includes an experimental evaluation of compressive 
and split tensile strength of concrete containing varying 
proportions and lengths of coir fibres, as well as a 
comparison with conventional M30 grade concrete and 
concrete reinforced with synthetic fibres. The goal is to 
encourage the adoption of eco-friendly materials in modern 
civil engineering practices. 

2. LITERATURE REVIEW 

Dragica Jevtić et al. (2008) examined the effect of steel 
fibres at 60 kg/m³ (0.45% by volume) combined with a 
superplasticizer. The results showed enhanced compressive 
and flexural strength at all ages. The presence of silica fume 
further improved mechanical properties, making such 
composites suitable for both new construction and 
rehabilitation works. 

P. Rathish Kumar and K. Srikanth (2008) reported that 
while the addition of fibres showed minimal change in 
compressive strength, glass fibres significantly improved 
split tensile and flexural strength over polypropylene fibres. 
Post-peak strain was higher in polypropylene specimens, 
although flexural strength remained lower than glass fibre 
specimens. 

Mohammed Ezziane et al. (2011) studied standard and 
fibre-reinforced mortars under elevated temperatures 
(400°C to 1000°C). Hybrid mortars (steel + polypropylene) 
demonstrated optimal performance. Polypropylene reduced 
internal pressure from heat, while steel fibres controlled 
cracking during both exposure and subsequent loading. 

Natural fibres such as flax, jute, hemp, and coir have gained 
attention for being lightweight, cost-effective, and 
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renewable. Harish et al. developed coir fibre composites and 
analyzed mechanical properties using SEM imaging, 
comparing them with glass fibre composites. Wang and 
Huang analyzed fibre lengths (8–337 mm), concluding that 
longer coir fibres had higher diameters and strength. 
Composite boards with coir fibre and rubber matrix were 
fabricated and tested for tensile strength. 

Nilza et al. utilized three Jamaican natural fibres—bagasse, 
banana trunk, and coconut coir—to fabricate composites. 
They analyzed properties like ash content, water absorption, 
and moisture under standardized tests. 

Reis (2006) characterized epoxy polymer concrete 
reinforced with natural fibres (coconut, sugarcane bagasse, 
and banana). Results revealed a 25% increase in flexural 
strength and higher fracture toughness for coconut fibre 
composites. 

Baruah and Talukdar (2007) studied plain and fibre-
reinforced concrete with fibre volume fractions ranging from 
0.5% to 2%, using jute and coir fibres. They found that coir 
fibre reinforced concrete (CFRC) with 2% fibre yielded the 
best results, showing 13.7%–32.7% improvements in 
compressive strength, tensile strength, flexural strength, and 
shear resistance compared to plain concrete. 

Zengh (2008) and Yan (2000) investigated the effects of 
scrap tires and polyolefin fibres. Zengh noted a damping 
ratio increase of up to 144% and 75% for rubberized 
concrete. Yan found a decrease in response frequency with 
increased damping in fibre-reinforced composites. 

Gunasekaran and Kumar (2008) reported that coconut 
fibre concrete exhibited 24% higher water absorption and a 
19.1% increase in compressive strength after 28 days of 
curing, compared to plain concrete. 

Adevemi (1998) used coconut fibre as a partial replacement 
for fine or coarse aggregates in a 1:2:4 mix ratio. The 
resulting concrete was lighter in weight and showed 
enhanced performance when compared to conventional 
concrete. 

2.1 OBJECTIVES 

1.To evaluate the mechanical performance of concrete 
reinforced with synthetic fibers such as steel and glass fibres 
in terms of compressive strength and split tensile strength. 

 2.To investigate the effectiveness of natural coir fibre as a 
sustainable and locally available alternative reinforcement 
material in concrete. 

3.To compare the performance of fibre-reinforced concrete 
(FRC) with that of 4.conventional M30 grade plain concrete 
in both fresh and hardened states. 

5.To determine the optimal fibre content and length of coir 
fibres (20 mm, 25 mm, and 30 mm) at varying percentages 
(0.5%, 0.75%, and 1%) for improved strength and durability. 

6.To study the influence of fibre type and dosage on the 
compressive strength and split tensile strength of concrete at 
7 and 28 days of curing. 

7.To promote the use of sustainable and eco-friendly 
materials like coir fibre in civil engineering construction, 
encouraging environmentally conscious building practices. 

8.To assess the feasibility of integrating natural fibres into 
practical construction applications and validate their 
potential as a replacement for synthetic fibres. 

The experimental program was conducted to evaluate the 
performance of Fibre Reinforced Concrete (FRC) using steel, 
glass, and coir fibres. Tests were carried out on both fresh 
and hardened concrete specimens. 

3.1 Materials Used 

The materials used in this study include Ordinary Portland 
Cement, fine aggregates (sand), coarse aggregates, water, 
steel fibres, glass fibres, and natural coir fibres. Coir fibres 
were pre-treated with natural latex to enhance durability. 

Cement: OPC used as the primary binder. 

Aggregates: Clean, angular coarse aggregates; fine 
aggregates of standard grading. 

Water: Potable water used for mixing and curing. 

3.2 Tests on Cement and Aggregates 

Normal Consistency Test: Conducted using Vicat apparatus 
to determine the required water content for standard 
consistency. 

Specific Gravity Test (Aggregates): Used to assess the 
quality and density of coarse aggregates. 

3.3 Tests on Fresh Concrete 

Slump Test – Measured workability and consistency of fresh 
concrete. 

Compaction Factor Test – Evaluated workability of 
concrete under compaction. 

Vee-Bee Test – Determined remolding time to assess 
workability for stiff mixes. 

3. EXPERIMENTAL PROGRAM & METHODOLOGY 
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3.4 Tests on Hardened Concrete 

Compressive Strength Test – Conducted on cube 
specimens (150 mm × 150 mm × 150 mm) at 7 and 28 days 
using a compression testing machine. 

Split Tensile Strength Test – Performed on cylindrical 
specimens to assess tensile strength. Plywood strips were 
used to ensure uniform load distribution. 

All specimens were prepared and tested as per standard IS 
codes. The results were compared across varying fibre types, 
lengths, and dosages. 

4. EXPERIMENTAL RESULTS & ANALYSIS 

1. Normal consistency of cement: 

Trial 
no 

% 
water 

Quantity 
of water 

Initial 
reading 

Final 
reading 

depth of 

penetration 

1 28 112 0 16 16 

2 30 120 0 12 12 

3 32 128 0 6 6 

Result: normal consistency of cement sample is = 32% 

2. Specific gravity of coarse aggregate 
 
Result: specific gravity of coarse aggregate is = 2.64 & 
water absorption = 0.5 

3. Compressive strength test on normal concrete 

Descripti
on 

weight 
of 

Age 
in 

c/s 
Are

a 

load 
at 

failu
re 

Compress
ive 

strength 

 Normal 
cube 

specim
en 

Day
s 

(A) 
cm2 

(p) 
kg kg/cm2 

N/m
m2 

1 7790 28 225 72 3139.2 
313.9

2 

2 7765 28 225 71 3095.6 
309.5

6 

3 7714 28 225 68 2964.8 
296.4

8 

4 7690 28 225 65 2834 283.4 

5 7850 28 225 61 2659.6 
265.9

6 

 

 

 

 

4.1 ANALYSIS OF GRAPHS 

1. Comparison of normal concrete with coconut fibre 
concrete 

% ge of 
fibre added 

Normal concrete 
(N/mm2) 

Coconut fibre 
concrete (N/mm2) 

0.50% 313.92 327 

0.75% 309.56 318.28 

1% 296.48 226.72 

1.25% 283.4 235.44 

1.50% 265.96 222.36 

 

 

The experimental findings reveal that latex-treated coir fibre 
improves the compressive strength of concrete up to a 
specific dosage. In addition, the fibres aid in restraining the 

Trial no 1 

Weght of  aggregate taken  2018 

Weight of  saturated aggregate 
suspended  in water + basket (W1) gm 3202 

Weight of empty basket in water (W2) 
gm 1950 

Weight of saturated aggregate in water 
"WS"=(W1-W2) gm 1252 

 Weight of  surface dry aggregate (W3 )= 2013 

Weight of equal vlume of water to the 
aggregate = (w3-Ws) 761 

Weight of oven dry aggregate 'W4' gm 2010 

specific gravity = W4/W3-(w1-W2) 2.64 

Water absorption = W3-W4/W4*100% 0.5 

Chart -1: Comparison of normal concrete with coconut fibre 
concrete 
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development of micro-cracks, thereby enhancing the overall 
integrity of the concrete.  

2. Comparison of normal concrete with steel fibre concrete 

% ge of fibre 
added 

Normal concrete 
(N/mm2) 

steel  fibre concrete 
(N/mm2) 

0.50% 313.92 383.68 

1% 309.56 366.24 

1.50% 296.48 348.8 

2% 283.4 322.64 

2.50% 265.96 305.2 

 

 

Chart -2: Comparison of normal concrete with steel fibre 
concrete 

An increase in fibre content beyond a certain limit results in 
a reduction in compressive strength when compared to 
conventional concrete. The optimum compressive strength 
was observed at 0.5% fibre content. 

3. Comparision of normal concrete with Glass fibre concrete 

% ge of fibre 
added 

Normal concrete 
(N/mm2) 

Glass fibre concrete 
(N/mm2) 

0.25% 313.92 322.64 

0.50% 309.56 344.44 

0.75% 296.48 287.76 

1% 283.4 139.52 

1.25% 265.96 235.44 

 

Chart -3: Comparison of normal concrete with glass fibre 
concrete 

The graph illustrates that the addition of fibre enhances the 
compressive strength, reaching a maximum value of 344.44 
N/mm². 

4.2 WORKABILITY ALONG WITH GRAPHS 

1. Comparison of normal slump with coconut fibre 

% ge of fibre 
added 

Normal slump 
(cm) 

Coconut fibre slump 
(cm) 

0.50% 24 9.2 

0.75% 23.7 8 

1% 23.9 6.5 

1.25% 23.6 5 

1.50% 23.4 4 

 

 

Chart -1: Comparison of normal concrete with coconut 
fibre concrete. 

As the percentage of fibre added to the concrete increases, 
the slump value decreases compared to that of normal 
concrete. This indicates a reduction in workability with 
higher fibre content. 
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2. Comparision of normal slump with steel fibre concrete. 

% ge of fibre 
added 

Normal slump 
(cm) 

steel fibre slump 
(cm) 

0.50% 24 20 

1% 23.7 19 

1.50% 23.9 16 

2% 23.6 15 

2.50% 23.4 13 

 

 

Chart -2: Comparison of normal concrete with steel fibre 
concrete 

The addition of artificial fibres to concrete results in a 
gradual decrease in slump compared to normal concrete, 
indicating a reduction in workability. However, concrete 
containing artificial fibres demonstrates better workability 
than mixes reinforced with natural fibres. 

3.Comparision of normal slump with Glass fibre 

% ge of fibre 
added 

Normal slump 
(cm) 

Glass fibre slump 
(cm) 

0.25% 24 21 

0.50% 23.7 19.5 

0.75% 23.9 18.9 

1% 23.6 17.5 

1.25% 23.4 16 

 

Chart -3: Comparison of normal concrete with glass fibre 
concrete 

The slump value of concrete with glass fibres is similar to 
that of normal concrete, showing minimal reduction in 
workability even as the percentage of glass fibres increases. 
Therefore, glass fibres provide better workability compared 
to other types of fibres. 

3. CONCLUSIONS 

 The total energy absorbed in fibre-reinforced 
concrete, as measured by the area under the load-
deflection curve, is approximately 10 to 40 times 
greater than that of plain concrete. 

 The addition of fibres to conventionally reinforced 
beams enhances fatigue life and reduces crack 
width under fatigue loading. 

 A cost saving of 10% to 30% can be achieved 
compared to conventional concrete flooring 
systems. 

 In recent years, there has been a paradigm shift in 
material science towards the use of natural fibres, 
driven by environmental concerns and the low cost 
of these renewable resources. 

 The incorporation of steel fibres combined with a 
superplasticizer significantly improves both 
compressive and flexural strength at all ages, with 
more pronounced effects observed in flexural 
strength. 

 While the addition of fibres does not greatly impact 
compressive strength at optimum levels, it 
substantially improves split tensile and flexural 
strength. Glass fibres demonstrate higher strength 
than polypropylene fibres. 

 Fibre-reinforced mortar is effective in repair and 
rehabilitation applications, particularly for concrete 
grouting. 
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 Both fibre content and fibre length play a critical 
role in enhancing the mechanical properties of 
mortar, similar to the influence of fibre type. 

 Fibre mortar increases brick bond strength, 
enhances plaster strength, and reduces 
permeability. 
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