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Abstract- Concrete is the combination of cement, natural sand 

or artificial sand and aggregate which are used in civil 

engineering works such as township project and infrastructure 

work . The present research work shows the study of cement 

concrete with varying percentage of fibers which are namely 

0.10%, 0.20%, 0.30%, 0.40% & 0.50%. M20 grade concrete 

was adopted. Sizes of cube (15*15*15 cm) were used for 

testing. Compressive test of cubes was carried out with 

various types of fibers namely AFRC and NFRC with N.S and 

A.S. The aim of this experiment is to use of different fiber as 

reinforcement in concrete for a greater durability, workability 

and reduction in crack. The present work is concerned with 

the compressive strength of FRC specimens (132 cubes) with 

90 days of normal W.C and 90 days curing in sulphate & 

chloride. 

 

The methods of mixing play a major character in 

FRC in which stress is determined by the fiber orientation. 

FRC controls micro cracking and deformation under load 

much superior than plain concrete. About 43.8 N/mm2 extreme 

compressive strength found with N.S at 0.4% fiber 

concentration when cubes samples were cured in plain water 

(AFRC) & about 44.1 N/mm2 extreme compressive strength 

found with natural sand at 0.4% fiber concentration when 

cube samples were cured in NaCl & MgSO4 mixed water 

(AFRC) and about 35.8 N/mm2 compressive strength found 

with artificial sand at 0.4% fiber concentration when cubes 

samples were cured in plain water (AFRC) & about 39.9 

N/mm2 compressive strength found with artificial sand at 0.4% 

fiber concentration when cube samples were cured in NaCl & 

MgSO4 mixed water (AFRC). 

 

I. INTRODUCTION 

 

 The method of using fibers to enhance the strength of 

concrete is very aged process and its early applications such as 

addition of horse hair, etc for the reinforcement of plaster. Use 

of fiber reinforcement in concrete mixes which enhance 

strength and ductility but requires proper placement of fiber 

with proper skill. Fibers addition to concrete mix makes it a 

more uniform and close to isotropic material. When concrete 

cracks, then fiber orientation play an major role to arrest crack 

formation and propagation, and thus improve strength and 

ductility. N.S and coarse aggregate are near about 75% of total 

quantity of concrete. Therefore, we have to select right type 

and good quality aggregate for concrete, as the aggregate is 

the major ingredient of the concrete or mortar and provide 

strength to the concrete mix. Concrete is a construction 

material made-up of cement, sand (i.e. N.S or A.S), aggregate, 

water and admixtures. 

The addition of these fibers into concrete which help to 

enhance the compressive strength of concrete and also 

improve tensile strength, and impact strength of concrete. FRC 

has found many applications in civil engineering. In the 

present work, the two verities of fiber have been used that is 

jute fiber (natural fiber) and plastic pipe chips fiber (artificial 

fiber) in a concrete along with various percentage of fiber 

varies from 0.1 to 0.5 % along with 100% N.S and also with 

artificial sand. Total 132 cubes were casted in which 66 cubes 

were placed in normal W.C and remaining 66 placed in mixed 

NACL and MgSO4 solution for 90 days. After normal curing 

and chemical curing we had compared the compressive 

strength and durability of these cubes. 

 

II. SCOPE OF WORK 

 

• To overcome or minimize the hair cracking, micro cracks 

& chemical effect of concrete by addition of small 

quantity of fibers. 

• To provide applications, use of various types of fibers on 

a single place and also their comparison between them, so 

that the best one can be chosen which fulfills the 

requirement of work. 

• To minimize the cost of materials such as reinforcement. 

• To enhance the compressive strength, low post cracking 

capacity, & toughness of the concrete. 

 

III. METHODOLOGY 

 

Concrete is poor or weak in tension and due to which 

it characterized by brittle failure and concrete also suffer high 

shrinkage, cracking, low durability etc. This properties, which 

limits the application of the material, can be solve by addition 

of small quantity of distributed fibers in concrete mix 

(artificial and natural) and due to which fiber properly bonded 
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with concrete and overcome the drawback of cracking and 

durability. 

 

There are many types of fibers with different 

properties and that type of fibers  are use in concrete such as 

artificial fiber, natural fiber like, bamboo, Jute, Sisal, etc 

Fibers are used in concrete to reduces micro crack due to 

plastic shrinkage of concrete   and   also   drying   shrinkage   

of   concrete.   They   also    control   the permeability of 

concrete and due to which its control the concrete bleeding 

and Some fibers produce heavy impact–, abrasion–, and 

shatter–resistance in concrete The durability and strength of 

concrete can be improved by making changes in its material 

like cement, sand such as natural sand or artificial sand, 

aggregate and water and by adding some special admixtures. 

 

Aspect Ratio: 

 

Aspect Ratio is the ratio of length of the fiber to the 

diameter of its cross- section. Standard aspect ratio 

ranged between 20to150: 

 

Aspect Ratio = Length (L) / Diameter (D) 

 

Types of Artificial Fiber: 

 

There is various type of fiber available in market to 

use in a concrete which helps to improve its compressive 

strength In this project we used rigid PVC fiber as artificial 

fiber There are also some Synthetic Fibers in which primary 

types of synthetic fibers commercially available are 

polypropylene, polyester and nylon. The fiber are of different 

length ,size and thicknesses, synthetic fibers provide same 

advantages when used as secondary form of concrete 

reinforcement And many types of fiber based on synthetic 

fiber polymer have been evaluated as important commercial 

material, two of them are more commonly in use in concrete 

namely, Polypropylene and Nylon. In present experiment we 

have to use PVC conduct pipe chips as an artificial fiber to use 

in concrete to improve its compressive strength. The river 

sand used in this experiment having silt content is 5 % and in 

artificial sand it is 7 % silt content. 

 

Durability of Fiber Reinforced Concrete 

 

Nowadays required the durability of fibers in 

concrete generally, the durability of concrete is carried out by 

the concrete cube sample is placed in chemical solution for 

one or long duration .The concrete cube is tested for durability 

and also check the compressive strength and finally the 

durability of concrete is carried out .The required service life 

of concrete structure is usually of the order of 60 to 100 years. 

 

Many researcher works on durability test in field 

along with different fiber to check which give higher 

durability. Due to this new material to be approved by the 

construction industry having a good durability .Therefore a big 

challenge for researchers in durability to determine its 

deterioration rate of concrete, and thereby the service life of 

fibers in concrete. On the basis of experience able to choose 

proper safety factors, taking account of the deterioration due 

to environmental influence. Compared to other building 

materials such as metals, concrete is under goes bleeding, 

plastic settlement, and thermal and shrinkage strains and is 

subjected to stress concentrations imposed by external 

restraints. The construction sites today demands for high 

strength, long lasting durability and low cost. Chloride 

penetration and sulphate attacks are the primary reasons for 

such deterioration. The chemicals used in experiment are NaCl 

and MgSO4 which generally cause the extreme deterioration. 

Generally the amount of chemical added is 2 – 8%. In the 

present work 2.5% of each chemical is used with respect to the 

quantity of water so as to make the studies more realistic. 

 

Experimental Results 

 

 
 

On the basis of the experimental study it was 

observed that in case of Artificial fiber (plastic pipe chips) 

with natural sand the Compressive strength of M20 grade 

concrete using varying percentage of Artificial fibers are 

observed to be increasing from 41.1 to 43.8 N/mm2 and after 

that it decreases up to 42.9 N/mm2 in 90 days potable water 

curing and 41.9 to 44.1 N/mm2 and after that decreases up to 

43.4 N/mm2 in 90 days chloride & sulphate mixed water. 

https://en.wikipedia.org/wiki/Plasticity_(physics)
https://en.wikipedia.org/wiki/Permeability_(fluid)
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The Compressive strength of M20 grade concrete 

using varying percentage of Natural fiber (jute) with natural 

sand are observed to be increasing from 41.1 to 43.2 N/mm2 

and after that it decreases up to 42.4 N/mm2 in 90 days 

potable water curing and 41.9 to 44.0 N/mm2 and after that 

decreases up to 43.2 in 90 days chloride & sulphate mixed 

water. 

 
 

Compressive strength of M20 grade concrete using 

varying percentage of Artificial fiber (plastic pipe chips) with 

Artificial sand are observed to be increasing from 33.3 to 35.8 

N/mm2 and after that it decreases up to 34.8 N/mm2 in 90 

days potable water curing and 37.1 to 39.9 N/mm2 and after 

that decreases up to 38.6 in 90 days chloride & sulphate mixed 

water. 

 

 
 

The Compressive strength of M20 grade concrete 

using varying percentage of Natural fiber (jute) with Artificial 

sand are observed to be increasing from 33.3 to 35.5 N/mm2 

and after that it decreases up to 34.7 N/mm2 in 90 days 

potable water curing and 37.1 to 39.6 N/mm2 and after that 

decreases up to 38.4 in 90 days chloride & sulphate mixed 

water. 

 

• The compressive strength of artificial fiber (plastic 

pipe chips) reinforced concrete (AFRC) cubes with 

natural sand cured for 90 days in plain water for 

the proportion 1 : 1.5 : 3 (by weight) improves 

from 41.1 to 43.8 N/m2 with increase in fiber 

percentage from 0.1%, 0.2%, 0.3% and 0.4% and 

after that it decrease to 42.9 N/mm2 at 0.5% (Fig 

1) 

• The compressive strength of artificial fiber (plastic 

pipe chips) reinforced concrete cubes with natural 

sand cured for 90 days  in NaCl+MgSO4 water for 

proportion 1 : 1.5 : 3 (by weight) improves from 

41.9 to 44.1 N/mm2 with increase in fiber 

percentage from 0.1%, 0.2%, 0.3% and 0.4% in 

chloride & sulphate mixed water and after that it 

decrease to 43.4 N/mm2 at 0.5%.(Fig 3) 

 

IV. CONCLUSIONS 

 

The fiber orientation plays an important role to 

determine the compressive strength, which depends on the 

mixing. FRC controls the micro cracking, shrinkage and 

deformation under load much better than plain concrete. 

About 43.8 N/mm2 compressive strength found with natural 

sand at 0.4% fiber concentration when cubes samples were 

cured in plain water (AFRC) & about 44.1 N/mm2 

compressive strength found with natural sand at 0.4% fiber 

concentration when cube samples were cured in NaCl & 

MgSO4 mixed water AFRC and On the other hand 35.8 



IJSART - Volume 5 Issue 12 – DECEMBER 2019                                                                                ISSN [ONLINE]: 2395-1052 

 

Page | 63                                                                                                                                                                     www.ijsart.com 

 

N/mm2 compressive strength found with artificial sand at 

0.4% fiber concentration when cubes samples were cured in 

plain water (AFRC) & about 39.9 N/mm2 compressive 

strength found with artificial sand at 0.4% fiber concentration 

when cube samples were cured in NaCl & MgSO4 mixed 

water.(AFRC) 

 

1. The extreme compressive strength of AFRC with natural 

sand on comparing with NFRC with natural sand, it is 

observed that if compressive strength of AFRC is (42.9 

N/mm2) considered 100% then compressive strength of 

NFRC reduced to 98.83%, for 0.5% addition of fiber 

cured in plain water. 

2. The extreme compressive strength of AFRC with natural 

sand on comparing with NFRC with natural sand, it is 

observed that if compressive strength of AFRC is (43.8 

N/mm2) considered 100% then compressive strength of 

NFRC reduced to 98.7%, for 0.4% addition of fiber cured 

in plain-water. 

3. The extreme compressive strength of AFRC with natural 

sand on comparing with NFRC with natural sand, it is 

observed that if compressive strength of AFRC is (43.8 

N/mm2) considered 100% then compressive strength of 

NFRC reduced to 98.84%, for 0.3% addition of fiber 

cured in plain water. 

4. The extreme compressive strength of AFRC with natural 

sand on comparing with NFRC with natural sand, it is 

observed that if compressive strength of AFRC is (42.6 

N/mm2) considered 100% then compressive strength of 

NFRC reduced to 98.82% for 0.2% addition of fiber cured 

in plain water. 

5. The extreme strength of AFRC with river or natural sand 

on comparing with NFRC with natural sand, it is observed 

that if compressive strength of AFRC is (41.9 N/mm2) 

considered 100% then compressive strength of NFRC 

reduced to 99.0%, for 0.1% addition of fiber cured in 

plain water. 

6. The extreme compressive strength of AFRC with natural 

sand on comparing with NFRC with natural sand, it is 

observed that if compressive strength of AFRC is (43.4 

N/mm2) considered 100% then compressive strength of 

NFRC reduced to 99.5%, for 0.5% addition of fiber cured 

in chemical water. 

7. The extreme higher strength of AFRC with natural sand 

on comparing with NFRC with natural sand, it is observed 

that if compressive strength of AFRC is (44.1 N/mm2) 

considered 100% then compressive strength of NFRC 

reduced to 99.7%, for 0.4% addition of fiber cured in 

chemical water. 

8. The high compressive strength of AFRC with natural sand 

on comparing with NFRC with natural sand, it is noticed 

that if compressive strength of AFRC is (43.7 N/mm2) 

considered 100% then compressive strength of NFRC 

reduced to 99.0%, for 0.3% addition of fiber cured in 

chemical water. 

9. The extreme compressive strength of AFRC with natural 

sand on comparing with NFRC with natural sand, it is 

observed that if compressive strength of AFRC is (43.1 

N/mm2) considered 100% then compressive strength of 

NFRC reduced to 99.3%, for 0.2% addition of fiber cured 

in chemical water. 

10. The topmost compressive strength of AFRC with natural 

sand on comparing with NFRC with natural sand, it is 

observed that if compressive strength of AFRC is (42.2 

N/mm2) considered 100% then compressive strength of 

NFRC reduced to 99.7%, for 0.1% addition of fiber cured 

in chemical water. 
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