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Abstract— The nylon fibre is used in variety of applications 

owing to its high strength, resilience and durability but its 

disposal pose a serious threat in environment. The use of 

nylon fibre in concrete hence gives good alternative to the 

disposal and fibres in turn impart useful characteristics to 

concrete. In present study, various proportions of nylon fibre 

are added in concrete and its effect on workability, 

compressive strength and tensile strength is reported. 
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I. INTRODUCTION 

The nylon fibres are used in manufacture of various products 

like carpet, rope, clothes, tires and other durable materials. 

The reason for using nylon fibre is that it has good 

hardness, resilience and durability; is readily available in 

different colors, can be dyed, resistant to soil and dirt, good 

abrasion and wearing characteristic, availability in different 

cross-section [1]. 

The Nylon fibre production, though, affects the 

environment and the disposal of these fibre pose more severe 

threat [2]. 

In this regard, use of nylon fibre as ingredient in 

cement concrete is promising as it provided an alternative 

method of disposal and fibres, owing to their also improve 

strength and durability of concrete [3], [4], [5], [6] 

The addition of nylon fibre has also been reported to 

improved durability of concrete, the fibres protect concrete 

cover from spalling due to bonding character [7], [8]. 

In present study, nylon fibres are added to normal 

strength cement concrete in various proportions and its 

effects on workability, compressive strength, and tensile 

strength is reported. 

II. MATERIALS USED 

A. Materials: 

Various materials involved in experimental study are given 

as follows. 

1) Cement 

OPC 43 grade cement with intitial setting time 39 minutes 

and final setting time 432 minutes is used to prepare concrete. 

Other physical and chemical properties of cement like 

specific gravity, soundness, lime, alumina, magnesia content 

etc. are as reported by supplier.  

2) Water 

Water used for mixing of cement as well as for curing is 

required to be have limited concentration of organic 

particles, inorganic particles and chemicals like 

sulphates, chloride etc. In this regard potable water 

supplied by municipal corporation or fresh water from 

lakes and river is found satisfactory. 

3) Fine aggregate 

The sand used as fine aggregate is obtained from local 

supplier. The sieve analysis of sand is performed and 

sand is found to conform to Zone-II of IS code (IS 383). 

The sand is checked to be free from organic materials etc. 

The moisture content of fine aggregate was found to be 

1% 

4) Coarse aggregates 

The coarse aggregates, obtained from suppliers, are of 

grade 20 mm, angular in shape. The crusing value, 

impact value etc. are found to be withing limits specified 

in IS 2386. 

5) Nylon fibres 

The nylon fibres used are shown in Fig. 1. The fibres have 

been obtained from fibre manufacture. The fibres were the 

offcuts and were deemed useless. 

 
Fig. 1: Nylon fibre used in study 

III. DETAILS OF EXPERIMENTAL STUDY  

The nylon fibres are added with varying proportions in 

normal concrete. Two different type of mixes are used which 

are designed to give characteristic compressive strength of 20 

N/mm² and 30 N/mm² designated as M20 and M30 

respectively.  

The designation of various mixes used are shown in 

Table 1. The tests performed to evaluate properties are 

workability by slump, compressive strength and split tensile 

strength. 

Designation 

Amount 

of 

nylon 

fibres 

Compressive 

strength of 

concrete 

(N/mm²) 

N10 0% 20 

N11 0.25% 20 

N12 0.5% 20 

N13 0.75% 20 

N14 1% 20 

N15 1.25% 20 

N16 1.5% 20 

N20 0% 30 

N21 0.25% 30 

N22 0.5% 30 

N23 0.75% 30 

N24 1% 30 



Use of Nylon Fiber in Concrete 

 (IJSRD/Vol. 4/Issue 05/2016/317) 

  

 All rights reserved by www.ijsrd.com 1290 

N25 1.25% 30 

N20 1.5% 30 

Table 1: Designation of various mixes used in study 

IV. RESULTS AND DISCUSSIONS 

While preparing concrete it is observed that when nylon 

fibres are mixed along with water in cement concrete, they 

tend to cause number of small number of lumps and fibres 

hence are not distributed evenly. These lumps are required to 

be broken and mixed thoroughly to give uniform consistency 

of fibres in cement concrete. 

The results obtained through experimental tests on 

various mixes given in Table 1 are given in this section. The 

fibre of any kind are known to improve tensile strength hence, 

split tensile strength is also given. 

A. Workability: 

The results obtained from slump test of various mixes are 

shown in Table 2. The concrete with high fibre content of 1% 

to 1.5% was found to cause segregation and lump formation 

in concrete leading to harsh concrete.  

The slump test variation for mixes are also plotted in 

Fig. 2.  As can be observed, the slump value becomes about 

55-65% at higher amount of nylon fibres. 

Designation Slump (mm) 

N10 119.40 

N11 98.45 

N12 82.87 

N13 82.36 

N14 77.17 

N15 50.41 

N16 47.44 

N20 130.00 

N21 108.82 

N22 83.52 

N23 81.41 

N24 78.34 

N25 77.76 

N20 74.21 

Table 2: Slup test results 

 
Fig. 2: Workability of concrete with varying amount of 

nylon fibre 

B. Compressive Strength: 

The compressive strength results for mixes are shown in 

Table 3. The compressive strength test results for M20 and 

M30 concrete at 7-days and 28-days are plotted in Fig. 3 and 

Fig. 4 respectively. 

It can be seen that there is marked increase in 

compressive strength in both M20 and M30 concrete as nylon 

fibre concentration is increased. This increase is only for 

amount of fibre near 1% beyond which the strength starts to 

decrease. This decrease in strength is chiefly due to lower 

workability of concrete leading to segregation and uneven 

mixing. 

Designation 

Compressive 

strength, N/mm² (7-

days) 

Compressive 

strength, N/mm² 

(28-days) 

N10 15.35 28.08 

N11 16.12 29.40 

N12 17.48 31.05 

N13 20.46 32.26 

N14 18.23 30.05 

N15 15.35 26.17 

N16 14.54 26.65 

N20 24.92 38.64 

N21 27.37 41.77 

N22 29.79 43.33 

N23 30.96 47.38 

N24 28.19 45.08 

N25 26.35 37.75 

N20 24.92 36.85 

Table 3: Compressive strength test results 

 
Fig. 3: 7-days compressive strength comparison with 

varying amount of nylon fibres 

 
Fig. 4: 28-days compressive strength of various mixes with 

varying amount of nylon fibres 



Use of Nylon Fiber in Concrete 

 (IJSRD/Vol. 4/Issue 05/2016/317) 

  

 All rights reserved by www.ijsrd.com 1291 

C. Tensile Strength: 

One of the benefits of using fibres (of any type) is that they 

impart enhancement in tensile strength. The improvement in 

tensile strength of concrete when mixed with nylon fiber is 

evaluated by performing split tensile strength test on concrete 

mixes. The results are tabulated in Table 4.  

The variation in tensile strength of different concrete 

mixes with varying amount of nylon fibre are shown in Fig. 

4 and Fig. 5. 

From these results it is observed that with use of 

nylon fibre in concrete the tensile strength is found to increase 

by 50% to 70%. 

Designation 
Tensile strength, 

N/mm² (7-days) 

Tensile strength, 

N/mm² (28-days) 

N10 3.33 3.04 

N11 3.50 3.46 

N12 3.59 3.64 

N13 4.67 4.10 

N14 4.83 4.58 

N15 4.84 4.84 

N16 4.87 4.92 

N20 3.00 3.01 

N21 3.06 3.84 

N22 3.19 3.86 

N23 3.45 4.24 

N24 4.03 4.35 

N25 4.97 4.47 

N20 4.98 4.64 

Table 4: Split tensile strength test results 

 
Fig. 4: 7-Days Tensile Strength Comparison With Varying 

Amount Of Nylon Fibres 

 
Fig. 5: 28-days tensile strength comparison with varying 

amount of nylon fibres 

V. CONCLUSION 

The nylon fibres, which are used in range of products require 

proper disposal so as not to affect environment significantly. 

The fibres are known for its strength, durability and 

resilience. When used in concrete, these properties 

significantly improve the quality of concrete while solving 

the problem of their disposal. 

In present study, nylon fibres are mixed in concrete 

in varying quantities and its effect on propertye of concrete is 

evaluated. The slump shows that there is reduction in 

workability of concrete with nylon fibre which is similar to 

other type of fibre. However, at about 1% to 1.5% amount of 

fibre, the slump value is found to reduce significantly and 

concrete was observed very harsh. The effect of reduced 

workability is seen in compressive strength test.  

The compressive strength was found to increase 

with increase in nylon fibre. However at about 1% amount of 

fibre, the compressive strength dropped significantly which 

is chiefly due to lower workability. 

The tensile strength of concrete with nylon fibre was 

found to increase by 60-70% at 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. 
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