
7th Conference on Sustainability in Civil Engineering (CSCE’25)  
(An International Conference) 

Department of Civil Engineering 

Capital University of Science and Technology, Islamabad Pakistan 

 

Paper ID. 25-144  Page 1 of 7 

PERFORMANCE EVALUATION AND APPLICATION 

POTENTIAL OF NYLON FIBERS IN CONCRETE SLAB 

-A REVIEW  
 

a Usama Akhter*, bHamdan Ullah 

 a: Civil Engineering Department, Hazara University, Mansehra, Pakistan. usamaakhtarswati@gmail.com 

b: Safety Engineer (Civil), Bin Omaira Contracting (KSA). eng.hamdan007@gmail.com 

*Corresponding author

Abstract- Incorporating fibers into reinforced cement concrete increases its impact 

resistance and earthquake load bearing capacity by improving the stiffness or energy 

absorption capability of the concrete material. A significant feature of fibers, like “bridge 

effect” during early crack propagation of concrete, comes into effect. Because of this, 

fibers restrain the crack formation and propagation, which improves the strength and 

ductility of concrete civil structure. The focus of this study is between the mechanical 

properties of reinforced cement concrete with nylon fiber and without it. In this case, data 

from previous article will be used to compare the strengths of nylon fiber reinforced 

concrete to conventional concrete using compressive strength test, flexural strength test, 

and split tensile strength test. Mixing fiber with cement increases the reduction of water 

content which diminishes the workability of the concrete, creating fiber balls. Due to the 

heterogeneity associated with fibrous materials, the efficacy of fiber reinforced concrete 

is reduced. The static mixer works best for strand-based fibers, which helps inline glass 

fibers to enhance concrete strength. During the integration of small amounts of fibers into 

dry concrete, the problem of fiber distribution can be solved by proper placement and 

dispersion of the mixtures, which increases concrete strength and prevents fiber 

conglomeration. Factors like the aspect ratio, fiber volume, and fiber orientation are 

important for the transmission of stress between concrete mix and the fiber. Impact 

resistance and flexural toughness of reinforced concrete is greatly improved by nylon 

fiber, and as a result, the impact-bearing capacity of concrete is enhanced. The addition 

of nylon fibers enhances the tensile strength of concrete, especially during the post-peak 

phase, by bridging cracks and improving energy absorption. 
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1 Introduction 

Concrete remains the most widely used construction material worldwide due to its availability, compressive strength, and 

cost-effectiveness. It is an integral component of modern infrastructure, from residential buildings to large-scale civil 

projects such as highways, bridges, and dams. Despite these advantages, concrete has several inherent weaknesses, notably 

its brittle nature and poor tensile performance, which limit its application in certain structural designs. To overcome these 

structural limitations, various reinforcing techniques have been developed, with one of the most notable being fiber 

reinforcement. Fiber-reinforced concrete (FRC) introduces discrete fibers into the concrete matrix to enhance its 

mechanical properties, offering a solution to the challenges posed by traditional concrete. Among the different types of 

fibers, synthetic fibers such as nylon have been gaining significant attention for their ability to improve the performance 

of concrete. One of the primary issues with conventional concrete is its tendency to shrink and crack under various 

conditions. Shrinkage cracking is a common problem, often exacerbated by environmental factors like temperature changes 
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and moisture loss. This cracking leads to decreased durability, increased maintenance costs, and a reduction in the overall 

structural integrity of concrete structures [1].  

 Furthermore, the dynamic loading that concrete structures undergo, such as those subjected to earthquakes or heavy traffic, 

can lead to a brittle failure and degradation over time. Traditional reinforcement methods, such as the use of steel bars, do 

not address the issue of micro-cracks or significantly improve the ductility of concrete, especially in thin sections or 

intricate shapes [2]. This limitation has prompted the search for alternative reinforcement materials that can improve the 

performance of concrete under dynamic loading conditions. Nylon fibers offer a potential solution to these challenges by 

bridging cracks, controlling shrinkage, and distributing stress more effectively across the concrete matrix. As synthetic 

fibers, nylon offers several advantages in comparison to traditional reinforcement methods. Experimental studies have 

shown that the addition of nylon fibers to concrete can enhance flexural strength, energy absorption capacity, and impact 

resistance [3]. These fibers contribute to an increase in the concrete's post-crack behavior, allowing it to maintain structural 

integrity even after cracking. Additionally, nylon fibers can help reduce the formation of cracks, improve the concrete's 

ability to resist tensile stresses, and enhance its overall durability [4], [5].  

However, the effectiveness of nylon fibers in concrete depends on several factors, including fiber geometry, content, and 

distribution methods, which vary from study to study. The optimal dosage and proper mixing techniques are essential to 

ensure that the fibers are uniformly distributed within the concrete matrix to maximize their reinforcing potential [6].  

Another significant advantage of nylon fiber is their cost-effectiveness and environmental sustainability. As a synthetic 

fiber, nylon is more affordable compared to other fibers such as steel, making it an economically viable option for large-

scale concrete applications. Furthermore, nylon fibers are produced using relatively low-energy processes, contributing to 

a reduced carbon footprint when compared to other more energy-intensive reinforcement options. The use of nylon fibers 

not only enhances the mechanical properties of concrete but also promotes environmentally sustainable practices in the 

construction industry [7]. Moreover, as nylon is a versatile material, its application extends beyond just concrete 

reinforcement; it is widely used in various industries, including textiles, industrial materials, and packaging, further 

supporting its sustainability. 

Nylon fibers samples have been used in several studies to evaluate their impact on concrete properties. The response of 

interlocking plastic-block structure. The line shows response at the top of structure while full line shows applied loading. 

These histories are largely acceptable to study the dynamic response of column structure flaws and Challenges in Concrete. 

Despite these advantages, challenges remain in the adoption of nylon fibers in concrete. One of the primary concerns is 

ensuring a uniform distribution of fibers within the concrete mix. Fiber aggregation, or the tendency of fibers to clump 

together, can reduce the overall effectiveness of the reinforcement. Additionally, the mixing process must be carefully 

controlled to avoid reducing the workability of the concrete, as the addition of fibers can affect the flow ability and ease 

of placement of the mix. In conclusion, the use of nylon fibres in concrete presents an effective solution to the limitations 

of conventional concrete by improving its mechanical properties, crack resistance, and impact absorption capacity. The 

ongoing research in this area continues to explore optimal fib dosages, mixing methods, and the long-term durability of 

nylon fibre-reinforced concrete. This review aims to consolidate the current knowledge on nylon fibre-reinforced concrete, 

highlighting the potential for optimization and wider adoption of this material to enhance the sustainability and longevity 

of concrete structures.  

2  Flaws and Challenges   

The performance of nylon fibers in concrete is influenced by several critical parameters, each of which plays a role in 

determining the overall effectiveness of the fiber-reinforced concrete (NFRC). These parameters include fiber geometry, 

fiber content, mixing methods, and curing conditions. By carefully controlling these factors, the desired mechanical 

properties such as strength, durability, and crack resistance can be achieved. However, the performance of nylon fibers in 

concrete can vary significantly depending on how each of these factors is optimized. While nylon fiber-reinforced concrete 

offers several benefits for slabs, there are some disadvantages that need consideration [7]. One major concern is the 

absorptive action of nylon fibers, which can soak up water. This can adversely affect bond strength and durability over 

time, particularly in humid conditions. Another challenge is ensuring uniform dispersion of nylon fibers in the concrete 

mix. Poor mixing or high dosages can lead to fiber "balling" or clumping, reducing effectiveness and potentially 

compromising the slab's structural integrity. Additionally, adding nylon fibers can require adjustments to the mix design, 

such as changes to water volume or the use of plasticizers, to maintain workability. The optimal dosage and proper mixing 

techniques are essential to ensure that the fibers are uniformly distributed within the concrete matrix to maximize their 

reinforcing potential [6]. Another significant advantage of nylon fiber is their cost-effectiveness and environmental 

sustainability. As a synthetic fiber, nylon is more affordable compared to other fibers such as steel, making it an 
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economically viable option for large-scale concrete applications. Furthermore, nylon fibers are produced using relatively 

low-energy processes, contributing to a reduced carbon footprint when compared to other more energy-intensive 

reinforcement options. 

        

Figure 1: Shows the cracks in slabs [20]. 

Figure 1 shows that crack in slab and it propagates after some time. The use of nylon fibers in slabs also raises concerns 

about cost, standardization, and sustainability. While nylon fibers may be more economical than steel or carbon fibers, 

they can still increase the cost per cubic meter of concrete. Furthermore, design specifications for nylon fiber-reinforced 

concrete are lacking in most building codes, which can create uncertainty and barriers to widespread adoption. Finally, the 

environmental footprint of nylon fibers, being based plastics, raises concerns about embodied energy, recyclability, and 

end-of-life disposal. Nylon fibers, measuring 3 inches in length, have been gaining attention in the construction industry 

due to their potential to enhance the mechanical properties of concrete. According to research [1], the addition of natural 

fibers can improve the lateral resistance of mortar-free interlocking walls. Similarly, nylon fibers can improve the tensile 

strength, flexural strength, and durability of concrete. Another study proposes an optimization method for RC stiffeners 

using a diagonal approach, validated numerically, and demonstrates that confined brick masonry structures with optimized 

stiffeners perform better under seismic loading than unconfined structures [22]. This is because nylon fibers act as a 

reinforcement, absorbing stresses and strains that would otherwise lead to cracking and failure. The use of nylon fibers in 

concrete has also been found to reduce the risk of plastic shrinkage cracking, which can occur during the curing process. 

This is particularly important in applications where concrete is exposed to harsh environmental conditions, such as high 

temperatures and low humidity. 

3 Governing Properties  

The inclusion of nylon fibers in concrete slabs plays a vital role in enhancing their structural and serviceability 

performance, particularly in environments where cracking, shrinkage, and tensile weaknesses are critical concerns. As 

noted by [6], nylon fibers significantly improve shrinkage resistance, which is crucial for slab applications exposed to 

varying temperatures and drying conditions. Nylon fibers, due to their synthetic nature, offer durability and chemical 

resistance superior to natural alternatives like sisal or jute [2], making them particularly suitable for long-term structural 

applications such as floor slabs. This material's hydrophobic characteristics also limit moisture absorption, minimizing 

degradation in humid or alkali environments. Mechanically nylon fiber-reinforced concrete demonstrates enhanced tensile 

strength and post-cracking behavior. [12] and. [8] illustrates that nylon fibers increase tensile capacity and control crack 

propagation by bridging micro-cracks that develop under stress. This bridging mechanism not only delays the onset of 

macro-cracking but also ensures better energy absorption under load, contributing to improved ductility in slab structures 

[11] further highlight that the flexibility and elongation capacity of nylon help in distributing stress over larger areas, 

enhancing both toughness and resistance to dynamic loads, which is particularly relevant in slabs subject to human traffic 

or mechanical vibrations. 

From a durability standpoint, synthetic fibers like nylon exhibit excellent long-term performance in concrete, resisting 

degradation from alkaline environments common in cement-based systems [17]. While natural fibers may degrade over 

time due to microbial or chemical attack [7], nylon remains stable and effective throughout the slab’s lifecycle. Studies 

such as those [9] [18] emphasize that nylon-reinforced concretes perform better under environmental stresses, maintaining 

flexural and tensile properties even after exposure to moisture and temperature variations. The research demonstrates the 

potential of using wheat straw fibers to enhance the mechanical properties of concrete for sustainable pavement 
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applications [25]. This is particularly beneficial in slab construction where exposure to environmental conditions is 

inevitable and long-term performance is crucial. In summary, nylon fiber-reinforced concrete offers a well-balanced 

combination of mechanical strength, shrinkage control, and durability, making it a reliable material for slab applications. 

The governing properties such as tensile behavior [12], flexural strength [10], and crack resistance [6] are directly 

influenced by the presence and distribution of nylon fibers in the concrete matrix. As reviewed by Jahangir et al. [17] and 

[19], the integration of nylon fibers supports both early-age performance and long-term resilience of concrete slabs. These 

characteristics ensure that slabs reinforced with nylon fiber not only meet structural requirements but also reduce 

maintenance needs and extend service life, making them a sustainable and efficient solution in modern construction. 

4 Shortlisting of Fibers 

The design of fiber-reinforced concrete (FRC) slabs, several types of fibers were initially evaluated based on factors such 

as mechanical performance, chemical stability, cost-efficiency, and availability. Among these, steel, polypropylene, glass, 

basalt, carbon, and nylon fibers were shortlisted [2]. Each fiber type exhibits specific advantages: steel fibers offer high 

strength and stiffness; polypropylene fibers demonstrate strong resistance to plastic shrinkage cracking; glass fibers 

provide aesthetic benefits and good tensile strength; basalt fibers are known for their thermal resistance and durability; and 

carbon fibers deliver the highest strength, albeit at increased cost [7]. Another study was carried out that fibrous plaster 

reinforced with sisal fibers significantly improved the mechanical and dynamic properties of masonry walls, outperforming 

rice straw-reinforced plaster in terms of peak load, energy absorption, and toughness [21]. 

              

                                                   a)                                                                             b) 

Figure 2: a and b represent some nylon fibers [19]. 

 

After a detailed comparison, nylon fibers shown in Fig. 2 were selected as the reinforcing material for slab applications 

due to their optimal balance between mechanical properties, environmental resilience, and economic feasibility [12]. 

Experimental results indicated that nylon fiber-reinforced concrete slabs showed improved structural performance. At 

0.5% fiber content, the 28-day cylinder strength reached 40 N/mm², compared to 36 N/mm² for conventional concrete 

slabs. Although an increase in fiber content to 3% slightly reduced cylinder strength to 37.5 N/mm², a significant gain was 

observed in cube strength from 40.89 N/mm² at 0.5% fiber content to 49 N/mm² at 3%. whereas standard concrete achieved 

only 38 N/mm² [12]. These results suggest that nylon fiber incorporation enhances the load-bearing performance of slabs, 

especially in terms of cube strength, despite minor reductions in cylinder strength at higher dosages. 

Table 1: Summarized fibers types and limitation [18]. 

Fiber Type Limitation Advantages 

Nylon Good flexibility, cracks control, Cost variability, water absorption 

steel High tensile and flexural strength corrosion, Heavy weight 

Polypropylene Inexpensive, Shrinkage control Limited bond strength 

Glass Chemical Resistance, High stiffness Brittle durability 

 

The table 1 shows that out of all these fibers nylon stands out for its balance of cost, tensile performance, and workability 

when used in appropriate proportions and conditions [6], [8]. Nylon has unlike fibers some advantages. Unlike steel fiber, 
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nylon is lighter and is more flexible, making it convenient for applications where weight are crucial factors. Better than 

polypropylene, nylon has more strength and chemical resistance. Strong glass fiber can become brittle and more prone to 

being broken but has more resilience than nylon and brittle. Due to its versatility, nylon fiber makes it useful in a wide 

variety of applications, such as clothing, carpets, industrial textiles, and ropes. For products that require performance and 

endurance, readily available wear and tear resistance makes nylon an ideal candidate. [23] studied that coconut fibre 

reinforced concrete was used to make interlocking blocks, which are capable of returning to their original positions after 

seismic ground motion due to the inclined key between the blocks. All in all, an exceptional combination of properties 

when its comestibles to other fibers nylon fiber's unique features set it apart. Nylon fiber plays an important role in the 

advancement of civil engineering field and we are using it in slabs concrete as a fiber to control cracking and to control 

cracks propagation. In the field of civil engineering, specifically, nylon fiber plays an important role in advancing 

construction technology. It is increasingly being used in concrete slabs as an additive to control cracking and prevent the 

propagation of cracks. By reinforcing the concrete and improving its durability, nylon fibers help to enhance the overall 

performance of concrete structures. 

5 Sustainability Aspects 

The incorporation of nylon fibers into concrete slabs presents several sustainability benefits, particularly in terms of 

reducing shrinkage and cracking, which contributes to longer-lasting structures and reduced need for maintenance. Nylon 

fibers, both virgin and recycled, enhance the mechanical integrity of concrete by improving tensile strength and flexural 

performance, which are essential for slab durability under load-bearing applications [10] [12]. By minimizing early-age 

cracking and shrinkage-related deterioration, as shown in studies by [6], nylon fibers extend the service life of concrete, 

reducing the frequency of repairs and material replacement key contributors to the environmental footprint of construction. 

Moreover, the use of recycled nylon fibers, such as those sourced from post-consumer materials (e.g., waste textiles or 

fishing nets), directly supports circular economy goals. Recycled fibers have been successfully used to reinforce cement 

matrices, showing comparable performance to synthetic alternatives while diverting waste from landfills [18] [17]. 

Incorporating recycled nylon into slabs contributes to material reuse, conserves raw resources, and lowers energy demand 

associated with fiber production. This aligns with broader efforts in sustainable construction to adopt low-carbon materials 

and reduce the embodied energy of infrastructure systems [7]. 

Finally, nylon fiber reinforced concrete (NFRC) has shown promise in enhancing the durability of slabs in harsh 

environmental conditions, which is crucial for sustainable structural design. Nylon fibers improve resistance to 

environmental degradation such as freeze-thaw cycles, moisture penetration, and thermal stresses [8][9]. Their 

performance in these conditions contributes to resilience and longevity core principles of sustainable engineering. By 

ensuring longer slab life and reducing resource-intensive repairs or rebuilds, NFRC contributes meaningfully to the life-

cycle sustainability of concrete infrastructure [19] [24] investigated that the potential of banana fiber as a sustainable 

material to improve the mechanical properties of concrete in structural applications. Nylon remains stable and effective 

throughout the slab’s lifecycle. Studies such as those [9] [18] emphasize that nylon-reinforced concretes perform better 

under environmental stresses, maintaining flexural and tensile properties even after exposure to moisture and temperature 

variations. This is particularly beneficial in slab construction where exposure to environmental conditions is inevitable and 

long-term performance is crucial. In summary, nylon fiber-reinforced concrete offers a well-balanced combination of 

mechanical strength, shrinkage control. 

6 Conclusion 

Nylon fiber-reinforced concrete (NFRC) offers significant improvements in the mechanical properties and durability of 

conventional concrete, particularly in terms of cracking resistance, impact absorption, and post-crack performance. Despite 

challenges related to fiber distribution, workability, and long-term environmental performance, nylon fibers present a cost-

effective and sustainable reinforcement solution for concrete structures. Future research should focus on optimizing fiber 

content, mixing techniques, and exploring hybrid fiber systems to fully harness the potential of NFRC in enhancing 

infrastructure durability and sustainability. Following conclusion was carried out by the conducted study. 

• Nylon fibers effectively improve concrete's crack resistance, impact resistance, and post-crack behavior [6], [8], 

[12]. 
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• Further studies are needed to address fiber distribution challenges and optimize NFRC for long-term performance 

[17], [19]. 

• A cost-effective, flexible alternative to traditional reinforcement methods. Together, these advantages make nylon 

fibers a promising addition to the future of concrete slab construction [7], [10]. 

• Nylon fibers bring added value through their versatility and sustainability. Whether derived from virgin sources 

or recycled materials [18], [24]. 

Incorporating nylon fibers into concrete slabs effectively addresses plain concrete’s limitations, particularly shrinkage and 

cracking. By enhancing tensile strength and bridging micro-cracks, nylon improves mechanical performance, durability, 

and long-term service life, especially in dynamic or fluctuating environments. Nylon fiber-reinforced concrete (NFRC) 

enhances resistance to cracking, impact, and post-crack performance. It provides a cost-effective, sustainable alternative 

to traditional reinforcement, despite challenges like uneven fiber distribution.                         
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