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Abstract 

Conventional cement concrete has extremely little tensile strength, minimal flexibility, little resistance to cracking, 

and internal microcracks, which cause brittle fracture of the concrete.  That’s why conventional concrete mixed 

with different types of fibers added in specific percentages to concrete improves the structure's mechanical 

properties, durability, and serviceability. Fiber-reinforced concrete is created when the fiber is combined with 

concrete. Fiber Reinforced Concrete (FRC) is expanding across a range of application areas. Many types of fibers 

have been discovered to increase the structure's mechanical properties, longevity, and suitability after being added 

to concrete in a specific quantity. This study investigated the effect of steel and coir fibers on the early strength of 

the material by varying the quantity of each in the concrete. These two substances were picked because they are 

both fairly accessible. This can also be found with minimum expense. In this study, 0.50%, 0.75%, and 1% of 

steel and coir fiber were used to see their behavior on strength. The Concrete strength was shown to be 

considerably enhanced by the incorporation of steel fiber, but no noticeable change was observed with the addition 

of coir fiber 
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1. Introduction 

 

Concrete is the most widely used construction material all over the world. Concrete is weak in tension and flexure 

so it is reinforced with steel reinforcing bars[1]. Many approaches, like reinforcing with steel bars and concrete 

reinforced with metallic fibers, have been developed to improve the qualities of concrete, such as low stress and 

low deformation capacity[2].  It has been found that different types of fibers added in specific percentages to 

concrete improve the structure's mechanical properties, durability, and serviceability By increasing its toughness, 

the addition of fibres also reorients the behaviour of the fibre-matrix composite after it has fractured[3]. 

 

Fibrous material is used in Fiber Reinforced Concrete (FRC), a composite material that increases structural 

integrity and strength. According to ACI, FRC is defined as concrete that has randomly aligned fibers scattered 

throughout it. Due to its extreme brittleness and low tensile strength, concrete is prone to cracking, which can 

cause freezing and thawing damage, scaling, staining, and corrosion of steel[4]. There are numerous fiber-

reinforced concrete types available for commercial and experimental use[5].Steel fiber and coconut fiber are found 

abundantly and these are sustainable too [6]. 

 

The coconut fiber is known as coir. Coconut fiber is a natural fiber derived from the husk of coconutThere are 

two types of coconut fiber: brown fiber which is taken from fully grown coconuts and white fiber which is taken 

from young coconuts. Brown fibers withstand abrasion well, are robust, and compact. The coconut fiber is 

obtained from the husk of the coconut fruit, which compared to other typical natural fibers, has higher lignin, 

lower cellulose, and hemicellulose, together with its high microfibrillar angle offers various valuable properties 

such as resilience, strength, and damping[7]. The white fibers are thinner and smoother, but also weakerConcrete 

properties may increase in several ways when coir fiber is used in civil construction, cutting down on 

environmental pollutants [8]. 

Steel fiber reinforced concrete is very popular the reason is it enhances the ductility and the energy absorption 

capacity of the concrete. It shows better bonding between steel and concrete. The incorporation of steel fibers 

successfully improves the toughness of fibrous concrete mixers. With the hardness and toughness characteristics 

of concrete. Steel fibers provide better against abrasion. The formation of steel fibers generally includes carbon 

steel or stainless steel. The short steel fiber concrete mixture works better than the long steel fiber mixture with 

the same ratio [9] 
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The novelty of this research is comparative investigation of steel and coir fibers on the early strength 

characteristics of fiber-reinforced concrete. Although steel fiber are well known for enhancing the tensile and 

flexural characteristics of concrete, few research have compared the impact of steel fibers and natural coir fibers 

in the same conditions. By examining multiple fiber proportions (0.50%, 0.75%, and 1%), this study provides a 

comprehensive understanding of their individual effects on early-age strength development. The innovative aspect 

also includes the utilization of coir fiber as an eco-friendly, low-cost reinforcement material, contributing to the 

development of sustainable and resource-efficient concrete technology. 

The overall objective of this study is given below: 

i) To determine the strength of coir fiber and steel fiber reinforced concrete 

ii) To compare the results between coir fiber and steel fiber reinforced concrete. 

 

 

 

Materials and Methods 

2.1: Materials 

Crushed stone (locally known as Gujrati stone) conforming to ASTM C33 was used as coarse aggregate and 

locally available Sylhet sand was used as a fine aggregate. Various materials tests were conducted to determine 

the physical properties of coarse aggregate and fine aggregate, as shown in Table 1. The Steel fiber is collected 

from the local market which is zinc-coated woven crimped wire mesh having a 0.52mm diameter and 30mm 

length as shown in fig.2.1(a) and brown coconut fiber is also collected from the local market which is also shown 

in fig 2.1(b).  

 

 

Table 1: The properties of coarse aggregate coarse & fine aggregate 

 

 

 

       

 

 
Fig 2.1 (a): Steel Fiber 

 
     Fig:2.1(b): Coir Fiber 

 

2.2 Methods 

 ACI guideline is used in this study and the mixing ratio is 1:1.7:2.15.  In these concrete mixes, the fiber content 

was changed to 0%, 0.50%, 0.75%, and 1% by weight of coarse aggregate The specimens were demoulded after24 

hours of casting and placed for 7 days,14 days, and 28 days of curing respectively. Then the compressive strength 

test and split tensile strength test was performed by using samples with dimensions of 100mm x 100mm cubes 

respectively. 

Properties Coarse Aggregate Fine Aggregate 

Bulk Specific 

gravity 

2.84 2.55 

Apparent 

Specific 

Gravity 

3.00 2.77 

Absorption 

Capacity 

1.91% 3% 

F.M 3.57 

 

2.56 

Unit 

Weight(kg/m3) 

42 40.72  
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3.Results and Discussion 

 The compressive strength: The compressive strength of concrete with addition of coir fiber reinforced 

concrete is shown in figure 3.1. By increasing percentage of coir fiber, the compressive strength of concrete is 

also showing increasing pattern of strength. But at addition, of 1% of coir fiber the compressive strength of FRC 

is reduced significantly from 16.03MPa to 13.38MPa, which is almost 16%. Overall, it is seen that by 

incorporation of 0.75% of coir fiber shows the better result. 

   
 

a 
 

                                                     Fig3.1: Compressive Strength of Coir fiber 

 

 

 

 

Fig:3.2: The compressive Strength of steel fiber 

 

 In case of steel fiber, it is seen that the compressive strength of steel fiber-reinforced concrete is increasing with 

the addition of steel fiber. From figure 3.2, it is observed that by addition of 0.50% to 0.75% steel fiber, the 

strength is increased appreciably which is almost 12% but at 1% addition the increasing value is only 4.42%. 
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Comparison of Compressive strength behavior between Conventional concrete and fiber Reinforced 

concrete (coir fiber and steel fiber) 

 

 

Fig 3.3: Comparison of Compressive Strength between conventional Concrete and coir fiber-reinforced 

Concrete 

From figure 3.3, it is evident that the compressive strength of coir fiber is underperformed when compared with 

conventional concrete. This is because the addition of coir fiber weaker the cement bonds. According to study, 

Coir fiber appears to introduce voids in the concrete, which is reflected in its lower strength.[10] 

 

Fig3.4: Comparison of Compressive strength between conventional concrete and Steel fiber 

From Figure 3.4, it is found that the compressive strength of steel fiber is increased appreciably, where improved 

rate is 10.39% higher than conventional concrete. Therefore, it is seen that 0.75% of addition of coir fiber and 

steel fiber shows the better increment of compressive strength than other two ratios which are respectively 

16.03MPa and 23.5MPa 

Split tensile Strength: Split tensile strength evaluates the material's ability to withstand cracking, aids in quality 

control during construction, improves durability, and supports a building's structural integrity.  It is illustrated in 

figure 3.5 that the split tensile strength increases with the addition of fibers. At 0.5% dosage, coir fiber achieves 
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2.76 MPa, while steel fiber yields a slightly higher value of 3.18 MPa. With 0.75% addition, the strength further 

increases to 2.80 MPa for coir fiber and 3.39 MPa for steel fiber. However, at 1% coir fiber, the strength shows a 

slight reduction, whereas steel fiber continues to improve its strength performance, reaching 3.46MPa. Therefore, 

it is observed that by the addition of steel the split tensile strength is increased gradually but in the case of coir 

fiber the split tensile strength is increased up to 0.75%. 

 

 

 
 

Fig:3.5: The split tensile strength test of steel fiber and coir fiber 

4. Conclusion 

   Based on this study, the following conclusion can be drawn 

 

• It may be concluded that the compressive strength of concrete increased when steel fibers were added 

at 0.75% and 1% in comparison to plain concrete which is 5.71% and 10.39% respectively. 

• In the case of the coir fiber addition to ordinary concrete, the strength gain was not up to the mark 

because the coir fiber held the aggregates to prevent a quick collapse. 

• In the case split tensile test, Fiber reinforcement with the addition of 0.75% (steel and coir) shows a 

better strength gain from a point of economic view. 
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