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ABSTRACT 
 

Nylon Fibre is not a new material, it is successfully 

applied in such fields as mostly found in garment 

interlinings, toothbrushes, Fishing lines, Nets, and 

building structures. At present very prospective 

directions of using nylon Fibre is Fibre-concrete and 

Fibre-cement, reinforced with nylon Fibres, using 

nylon Fibre as post-tension or pretension reinforcing 

bars in reinforced concrete structures, applying 

polymeric and metal composites for structures. The 

main reason that nylon Fibre is considered a 

construction material so rarely in India is its non- 

availability and its high shipping price, but the 

general trend of increasing production of nylon 

Fibre and reducing its cost can be said might change 

this situation in the construction industry. The 

effects of adding nylon Fibre into the concrete 

matrix on compressive strength of cubes, split tensile 

strength of cylinders, and flexural strength of beam 

were evaluated in this work. Four test groups were 

constituted with Nylon Fibre percentages of 0.0%, 

0.50%, 1%, and 2%. The result showed the effect of 

Nylon Fibre on concrete has a considerable amount 

of increase in compressive, split tensile and flexural 

characteristics; make the comparison of materials 

and about the reasonability of applying nylon Fibre 

in terms of operating conditions and economics. 

 

KEYWORDS: Concrete, compressive strength, 

Nylon Fibres, tensile strength, and Flexural Strength 

 
1. INTRODUCTION 

Nylon is a synthetic polymer. Synthetic fibres- 

reinforced concrete uses plastic and nylon fibres to 

improve the concrete's strength. Besides, synthetic 

fibres’ have several benefits over other fibres. 

While they are not as strong as steel, they do help 

improve the cement pump ability by keeping it 

 
from sticking in the pipes. The synthetic fibres do not 

expand in heat or contract in the cold which helps 

prevent cracking. Finally, synthetic fibres help keep the 

concrete from spalling during impacts or fires. Since 

ancient times, fibres have been used to reinforce brittle 

materials. Straw was used to reinforcing sun-baked 

bricks, and horsehair was used to reinforce masonry 

mortar and plaster. A pueblo house built around 1540, 

believed to be the oldest house in the U.S., is 

constructed of sun-baked adobe reinforced with straw. 

In more recent times, large-scale commercial use of 

asbestos fibres in a cement paste matrix began with the 

invention of the Hats check process in 1898. Fibre- 

reinforced concrete (FRC) is a composite material 

consisting of cement, sand, coarse aggregate, water, and 

fibres. In this composite material, short discrete fibres 

are randomly distributed throughout the concrete mass. 

The behavioural efficiency of this composite material is 

far superior to that of plain concrete and many other 

construction materials of equal cost. Due to this benefit, 

the use of FRC has steadily increased during the last 

two decades and its current field of application includes 

airport and highway pavements, earthquake-resistant 

and explosive-resistant structures, mine and tunnel 

linings, bridge deck overlays, hydraulic structures, 

rock-slope stabilization, etc. 

 

Extensive research work on FRC has established that 

the addition of various types of fibres such as metallic 

and non-metallic fibres-like (steel), glass, synthetic, and 

carbon, in plain concrete improves strength, toughness, 

ductility, post-cracking resistance, etc.Cementations’ 

materials are generally quite brittle, with relatively low 

strength and strain capacity under tension. Hence a 

hand-laid steel bar reinforcement is usually necessary to 

increase tensile strength. For low reinforcement levels, 

the partial or even complete replacement of this 

conventional reinforcement by fibres is an 

advantageous alternative.Fibres may also be applied to 

control the detrimental effects of shrinkage. A 
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significant reduction in crack width and crack spacing 

is possible, especially at early ages. They possess a high 

tensile strength and a high elastic modulus these are 

available at relatively low costs. The high modulus, 

which is much higher than the one of concrete or 

cement paste prevents the Fibre from stretching or cross 

contraction upon load, which hence leads to a good 

Fibre–matrix bond and smaller crack widths. The 

behaviour of FRC depends on the orientations, 

distributions, aspect ratios, geometrical shapes, and 

mechanical properties of Fibres in concrete mixtures. 

The orientations and distributions of Fibre affect the 

properties of FRC such as toughness, strength, ductility, 

and crack width Initial attempts at using synthetic fibres 

(nylon, polypropylene) were not as successful as those 

using glass or steel fibres. However, a better 

understanding of the concepts behind fibre 

reinforcement, new methods of fabrication, and new 

types of organic fibres have led researchers to conclude 

that both synthetic and natural fibres can successfully 

reinforce concrete Considerable research, development, 

and applications of FRC are taking place throughout the 

world. Industry interest and potential business 

opportunities are evidenced by continued new 

developments in fibres-reinforced construction 

materials. These new developments are reported in 

numerous research papers, international symposia, and 

state-of-the-art reports issued by professional societies. 

 

2. OBJECTIVE AND SCOPE 

The main objective of this project is to study the 

behaviour of concrete.To study the compressive, split 

tensile and flexural strength of concrete @ 7, 14 & 28 

days.To study the specific gravity and sieve analysis for 

the fine aggregate & coarse aggregate.To study the 

specific gravity and fineness modulus for the cement.To 

study the characteristic strength of concrete using 

Nylon fibre proportioning of 0%, 0.5%, 1%, and 2%.To 

improve the tensile strength, durability, ductility using 

nylon fibre as an alternative for steel 

reinforcement.From the previous literature, it is clearly 

understood that the addition of Nylon fibre is having 

good compressive, split tensile, and flexural strength 

can be in concrete.Also,it controls cracking due to 

plastic shrinkage and drying shrinkages, reduce the 

permeability of concrete, thus reducing the bleeding of 

water. 

 
 

3. METHODLOGY 

• Tested the material properties as per IS code 
procedures. 

• Mix design for concrete proportion was arrived at 
as per IS- 10262- 1982. 

• The properties of fresh concrete were determined 
as per IS- 1199- 1959. 

• The concrete specimens were casted and cured as 
per IS procedures. 

• Tests were conducted on hardened concrete to 
determine various strength parameters. 

• Various durability tests were conducted as per 
standard codes. 

• Finally results were compared with conventional 

concrete and partial replacementconcrete mixed 

with coconut shell and other materials and 

conclusions were arrived at. 

 
 

4. LITERATURE REVIEW 

If a block of concrete is to be suitable for a particular 

purpose, it is necessary to select the constituent 

materials and combine as possible. The selection of 

materials and choice of method of construction is not 

easy, since many variables affect the quality of the 

concrete produced and both quality and economy must 

be considered. 

E. Siva Subramanian,V.R.Vaishnave& V.T.S 

Vignesh (Dec 2016): Experimental Investigation of 

Concrete Composite Using Nylon Fibre” and identified 

that Nylon Fibre Reinforced Concrete has far better 

strength than normal concrete. He took four mix 

designs of concrete including Nylon Fibre Reinforced 

of 1%, 2%, 3%, and Normal Concrete and also found 

that adding 1% Nylon of total volume of concrete 

achieves more strength than that of normal concrete. 

 

Anirudh Swami & Shishr Gupta (May 2016): “Use 

of Nylon Fibre in Concrete” and concluded that nylon 

fibre is non-environmentally friendly so it must be 

properly disposed of. The fibres improve their strength, 

tensile strength, durability. if used in concrete, it 

decreases the nylon in disposing of making it 

environmentally friendly concrete. The workability of 

concrete is reduced as nylon absorbs water thus 

reducing the slump value. It gives the best strength 

when used with 1% of nylon fibres. The tensile strength 

also increases by 60- 70% at a high amount of nylon 

fibre which makes it useful in places where it is 

expected that slight tensile stresses may overcome like 

temperature stresses, creep, etc. 

 

Jaya Saxena& Prof. Anil Saxena (Feb 2015): 

“Enhancement the Strength of Conventional Concrete 

by using Nylon Fibre” and concluded that nylon fibre 

mixed with concrete gives better compressive strength. 

He also tested with 0.2%, 0.25%, and 0.3% nylon fibre 

reinforced concrete and found the strength of concrete 
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increased. He added 10%, 20%, 30% fly ash with 

concrete having different percentages of nylon fibre as 

mentioned above and found good strength of concrete. 

 
 

K.Manikandan(Mar2017):“Experimental 

Investigation on Nylon Fibre Reinforced Concrete “and 

found that 2% nylon fibre replaced with fine aggregate 

gives improved strength of concrete. The compressive 

strength is increased by 1.1%, split tensile strength is 

increased by 1.06%, and flexural strength is increased 

by 1.29%. The specimen was also cast with 4% and 6% 

nylon fibre and the strength was improved. 

 
Saravanakumar Jagannathan, Selvaraj Rangasamy 

& Karthikeyan Kumarasamy (2016): “An 

Experimental Investigation on Nylon Fibre (Textile 

Waste) Reinforced Concrete” and concluded that 

addition of fibre0.5%, 1.0%, and 1.5% in concrete and 

found that the concrete containing 1.0% of fibre has 

good strength as compared to others. He also got that 

there will be a reduction in pollution caused due to 

nylon fibre as it is utilized in concrete. 

 

Rami H. Haddad and Ahmed M. Asteyate (2001): 

They found an interesting way of predicting the role of 

synthetic fibres such as polypropylene and nylon fibres 

in delaying steel corrosion cracks and improving the 

bond with concrete. Different lengths of polypropylene 

and nylon fibres with various volumes were mixed with 

concrete. Pullout tests and corrosion study were 

conducted and they were concluded that both the fibres 

contributed more in delaying the corrosion and 

improving the bond strength. Moreover, it was pointed 

out that polypropylene fibres played a more significant 

role than nylon fibre in the improvement of the bond. 

 

Yaghoub Mohammadi and Kaushik (2003) about the 

effect of a mixed aspect ratio of fibres on the 

mechanical strength properties of concrete. 25 mm – 50 

mm long crimped type flat steel fibres were mixed in 

different proportions with concrete and tested for split 

tensile, compressive, and static flexural strength. 

Compressive toughness and flexural toughness were 

obtained from the test results. It is found that 65% of 

long fibres and 35% of short fibres gave the optimum 

composite properties when compared with other mixes. 

An important note also was given in that literature that 

the use of mixed aspect ratio offibresdoes not has a 

significant effect on the static modulus of elasticity. 

 

waste is a viable new source of structural aggregate 

material. The uses of structural grade lightweight 

concrete reduce considerably the self-load of a structure 

and permit larger precast units to be handled. Recently 

in the environmental issues, restrictions of local and 

natural access or sources and disposal of waste material 

are gaining great importance. 

 
 

5. MATERIALS USED AND THEIR PROPERTIES 

Various materials used for the experimental study are 

the following: 

CEMENT 

The cement used in this study is 53 grade OPC 

manufactured by Penna cement and the manufactured 

week is W5. The physical properties of cement 

obtained by testing the samples as per Indian standards 

are listed in Table 3.4.3. 

 

Table :1 Properties of Cement 
 

 

NATURAL SAND 

The Natural sand obtained from the local resource from 

the palar river bed was used in concrete to cast cubes, 

cylinders, and beams. The physical properties of natural 

sand obtained by testing the samples as per Indian 

standards are listed in Table 3.4.4. 

 

Table: 2 Physical Properties of Natural Sand. 
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COARSE AGGREGATE: 

Locally available coarse aggregate having the 

maximum size of 10 to 20mm was used in this 

present work. The result of a test conducted on 

coarse aggregate is given in the table. 

 
Table: 3 Properties of Coarse Aggregate 

 

 
NYLON FIBRE 

Nylon is a generic name that identifies a family of 

polymers. Nylon fibres are impacted by the base 

polymer type, addition of different levels of additive, 

manufacturing condition, and fibre dimensions. 

Currently, only two types of nylon fibre are marketed 

for concrete. Nylon is heat stable, hydrophilic, 

relatively inert, and resistant to a wide variety of 

materials. Nylon is particularly effective in imparting 

impact resistance and flexural toughness and sustaining 

and increasing the load-carrying capacity of concrete 

following the first crack. 

 

Table:4 Properties of Nylon Fibre 

 

 

 

 

 

 

 

 
 

NYLON FIBRE(Fig1) 

WATER: 

Water is an important ingredient of concrete as it 

actively participates in the chemical reaction with 

cement. Since it helps to form the strength giving 

cement gel, the quantity and quality of water is required 

to be looked into very carefully. Potable water is 

generally considered satisfactory. In the present 

investigation, tap water was used for both mixing and 

curing purposes. 

6 . EXPERIMENTAL PROGRAMMES 

 
MIX DESIGN 

The mix design calculations are dependent on the 

properties of the constituent materials.The first 

objective is to achieve the stipulated minimum 

strength.The second objective is to make the 

concrete in the most economical Manner. Cost 

wise all concrete’s depends primarily on two 

factors, namely cost of material and cost of labor. 

Labor cost, by way of formwork, batching, mixing, 

transporting and curing is namely same for good 

concrete. It is defined as the process of selecting 

suitable ingredients of concrete and determining of 

concrete and determining their relative 

propositions with the object of producing concrete 

of certain minimum strength and durability as 

economically as possible. 

 
MIX PROPORTION FOR M25 GRADE 

CONCRETE 

There is no standard method of designing concrete 

mixes incorporating. Hence the method of mix design 

proposed by IS 10262 – 1982 was employed to design 

the conventional concrete and coconut shell concrete to 

obtain the mixes. The purpose of mix propositioning is 

to produce the required properties in both plastic and 

hardened concrete. 
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Table 5: Mix proportion for M25 

TESTS ON FRESH CONCRETE 

• Compaction Factor Test 

• Sump cone test 

TESTS ON HARDENED CONCRETE: 

• Compressive strength 

• Split tensile strength 

• Flexural strength test 

 

7. TESTS RESULTS AND DISCUSSIONS 

TESTS ON HARDENED CONCRETE 

Compressive strength results: 

The compressive strength of concrete is one of the 

most important and useful properties of concrete. 

At least three cubes of 150mm x 150mm x 150mm 

are casted for each age 7,14&28 days. 
Table: 6 Compressive strength of cubesat 7 days 

 

Table :7 Compressive Strength of Values at 14 Days 

Table :8 Compressive Strength of Values at 28 Days 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GRAPH:1 Compressive Strength of Values at 7, 14, 

and 28 days 

Split Tensile Strength results: 

(Area of cylinder 150mm x 300mm) 

Table:9 Split tensile Strength at 7days 
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Table: 10 Split tensile Strength at 14 days 
 

 

 

Table: 11 Split tensile Strength at 28 days 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
GRAPH 2: Effect on Split tensile strength of 

concrete 

Fig 2 Split tensile test 

Flexural Strength results: 

(Area of flexure 15cm x 15 cm x 70cm) 

Table: 12 Flexural Strength at 7 days 
 

 

(Area of flexure 15cm x 15 cm x 70cm) 

Table:13Flexural Strength at 14 days 
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Table:14 Flexural Strength at 28 days 

 

 
 

 

Fig 3 Flexural strength test 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GRAPH3: Flexural strength of concrete 

8. STATIC LOADING OF BEAM: 

Beams were cast in steel mould as shown in Fig. and 

after curing they were removed and arranged in UTM 

under three-point bending. Strain gauges were used to 

measure the strain and to calculate the forces, moments, 

and deformation of structures and materials. In this 

experiment it is used to measure the strain in a beam 

through the use of eight resistance strain gauges, six 

mounted on the top of the beam on the compression 

side and two were fixed below on the tension side. Dial 

gauges were mounted beneath the beam. The load was 

applied in increments and for each increment, dial 

gauge and strain readings were taken. The theoretical 

strain can be found by using equations 

C = Distance from the center of the beam to the point 

where the strain is being measured h/2 in mm 
E = Modulus of Elasticity, M = Moment in N/m 

b = Width in mm, h = Thickness in mm, e = Strain in 

µm/m 

The load vs. strain and load vs. deflection readings for 

different beams are shown with different designations 

of beams. 
 

 

Fig 4 Doubly Reinforced Beams 

 

Table 15: Flexural Strength of Beam with M25 

Grade of Nylon Fibre 0% Concrete (28 Days) 
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Strength of 
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Graph 4: Load v/s deflection 

 
Table 16: Flexural Strength of Beam with M25 

Grade of Nylon Fibre 0.5% Concrete (28 Days) 
 

 

 

GRAPH 5: Load v/s deflection 

Table 17: Flexural Strength of Beam with M25 

Grade of Nylon Fibre 1.0% Concrete (28 Days) 
 

 

 

GRAPH 6: Load v/s deflection 
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Table 18: Flexural Strength of Beam with M25 

Grade of Nylon Fibre 2.0% Concrete (28 Days) 
 

 

 

GRAPH 7: Load v/s deflection 

9. NUMERICAL ANALYSIS 

ANSYS  is  a  finite  element  program.  We  have 

used ANSYS 2012 in this research to obtain the 

behaviour of the tested beams. A graphical user 

interface was used for creating models. The different 

tasks and entries are described here which are used to 

create the finite element model 

 

10. ANSYS RESULTS 

Deflection of Various Beams from Numerical 

Analyses 
 

Figure:5: Conventional Concrete Beam Stress (M1) 
 

 

Figure:6:Conventional Concrete Beam Strain (M1) 
 

 

Figure 7: Conventional Concrete Beam 

Deformation (M1) 
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Flexural Strength of Beam with M25 Grade of 

Nylon Fibre 0% Concrete (28 Days) (M2) 
 

 
Figure:8: Conventional Concrete Beam 

Deformation (M2) 

 

 
Figure:9: Conventional Concrete Beam Stress (M2 

 

 

Figure:10: Conventional Concrete Beam 

Strain (M2) 

Figure:13: Conventional Concrete 

Beam Strain (M3) 

Flexural Strength of Beam with M25 Grade of 

Nylon Fibre 2.0% Concrete (28 Days) (M4) 

 

Flexural Strength of Beam with M25 Grade of 

Nylon Fibre 0.5% Concrete (28 Days) (M3) 

 

Figure:11: Conventional Concrete 

Beam Strain (M) 

Figure:15: Conventional Concrete Beam Stress (M4) 

Figure:12: Conventional Concrete Beam Stress (M3) 

Figure: 14: Conventional Concrete Beam 

Deformation (M4) 
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Figure:16: Conventional Concrete Beam 

Strain (M4) 

 

CONCLUSION 

From the test results obtain the following conclusion 

❖ By utilizing the waste nylon fibres in concrete 

it protects the environment concerning plastics. 

❖ Adding nylon fibres in concrete will increase 

the ductile behaviour of concrete. So that 

tensile strength will increase. 

❖ The compressive strength, split tensile strength, 

flexural strength of concrete will increase by 

percentage of nylon fibres adding 0.0%, 0.5%, 

1% & 2%. 

❖ The experimental investigations on the 

specimen with 0.5% Nylon fibres addition give 

better compressive strength of 1.01% increased, 

split tensile strength of 1.03% increased, and 

flexural strength of 1.07%. When compared to 

conventional concrete. 

❖ The experimental investigations on the 

specimen with 1% Nylon fibres addition give 

better compressive strength of 1.04% increased, 

split tensile strength of 1.06% increased, and 

flexural strength of 1.14%. When compared to 

conventional concrete. 

❖ The experimental investigations on the 

specimen with 2% Nylon fibres addition give 

better compressive strength of 1.06% increased, 

split tensile strength of 1.08% increased, and 

flexural strength of 1.20%. When compared to 

conventional concrete.. 
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