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Abstract:  Concrete has high fragility alongside low rigidity and 

ductility. The properties of concrete can be improved with the 
addition of different types of fibers such as steel, polypropelene, 
coir and jute hence, it is named as composite concrete.  In this 
study, the investigation is carried out with the effect of  individual 
fibers and the combination of different type of  fibers (i.e. steel + 
polypropylene; SPF and Coir +jute; CJF ) by considering the 
various volume fractions  i,e .0.5%,1%,1.5% and 2% under 
Uniaxial compression and flexure. The mix selected for the 
development of composite concrete was M30 grade. The 
compressive strength increases by 15% with the use of artificial 
fibers. The use of natural fibers (coir and jute fibers) increases the 
flexural strength but however compressive strength goes on 
decreasing with increase of fibers. 

Index Terms: Steel , Polypropylene, Coir and jute; Compressive 
and flexural strength   

I. INTRODUCTION 

Most widely used construction material is concrete, as neither 
strong nor tough as steel. It possesses excellent resistance to 
water. Concrete is the ease with which can be formed in to a 
variety of shapes and sizes. It is cheapest and most readily 
available material and requires less maintenance. Also it is 
one of the most economical materials in the civil Engineering 
constructions. Concrete is a brittle material, associated creep 
and drying shrinkage, which leads to cracking problems, due 
to this it has limited applications. Plain concrete fails 
suddenly once the deflection corresponding to the ultimate 
flexural strength is exceeded. This difficulty can be overcome 
by addition of a small amount of short randomly distributed 
fibers (steel, glass and polymers). In this way composite 
concrete has been developed by using various fibers in 
combinations. For the development of composite concrete 
synthetic metallic and natural fiber was used. Synthetic and 
metallic fibers are costlier than natural fibers.   Durability, 
ductility, toughness, compressive, tensile and flexural 
strength of hardened concrete can be improved by introducing 
fibers in various combinations.  
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The properties of fiber reinforced concrete depends up on , 
volume of fiber addition, fiber geometry, type of fiber, and 
orientation of fiber in the concrete mixture .Wasim Abbass, 
M. Iqbal Khan, Shehab Mourad[1]stated  that addition of 
different percentages of fibers and different lengths of steel 
fibers with increasing W/C ratios increases compressive 
strength about 10–25% . The percentage of steel fibers with 
0.5% to 1.5% increases flexural strength from 3% to 124%  
with the smaller aspect ratio of 65.Durability of composite 
fibers was studied by assessing the flexural behavior of  
concrete by wetting and drying cycles Raylane de 
SouzaCastold[ 2]. Jinliang Liu [3] Workability decreases with 
increase in fiber content and also  wet and dry density (7 and 
28 Days) goes on decreasing as the increase of fiber 
percentage. Synthetic fibers are cheap, light and high 
corrosion resistance, their use in construction applications 
was increased. Soner Guler[4] studied that polypropylene 
fiber reinforced concrete  has  arrest early cracks  in  concrete 
and the width of cracks is found to be less  than that in plain 
cement concrete beam.Özge Andiç-Çakir, Mehmet Sarikanat, 
Hikmet [5]were investigated on mechanical properties , water 
absorption capacity and thermal conductivity of mortars. 
Natural fiber composites are more eco-friendly than synthetic 
fiber composites. Natural fiber composites have huge 
applications such as engineering, household and structural 
concrete elements as reinforcement, roofing components and 
so on. weety Shahinur, Mahbub Hasan[6]. Steel 
fiber(SF)reinforced concrete has higher load carrying 
capacity and it has lower deflections. Aspect ratio(L/D ratios)  
is more important factor  in concrete mix are varied between 
30 and 100. 

 
Figure I-Hooked end type Steel fibers 

 
 
 
 
 
 
 

 
 
 
 

Development of Composite Concrete with Fibers 

Takkellapati Sujatha, Chava Srinivas 

https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.sciencedirect.com/science/article/pii/S0950061819307822#!
https://www.sciencedirect.com/science/article/pii/S0950061819307822#!
https://www.sciencedirect.com/topics/materials-science/synthetic-fiber
https://www.sciencedirect.com/topics/materials-science/synthetic-fiber
https://crossmark.crossref.org/dialog/?doi=10.35940/ijrte.B1895.078219&domain=www.ijrte.org


 
Development of Composite Concrete with Fibers 

  

483 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: B1895078219/19©BEIESP 
DOI: 10.35940/ijrte.B1895.078219 
Journal Website: www.ijrte.org 
 
 

Table-I. Steel Fiber Properties 
 
 
 
 
 
 
 
 
 
Polypropylene fibers (PF) are available in two forms, 
monofilament fibers and film fibers. Monofilament fibers are 
produced by an extrusion practice through the orifices in a 
spinneret and then cut to the desired length. 
 

 
Figure II- Polypropylene fibers 

 
Table II- Propylene Fibres Properties 

                                           
 
 
 
 
 
 
 
 
 
Coconut fiber (CF) is extracted from the outer shell of a 
coconut. These are thick, strong and have high abrasion 
resistance. The advantages of coir addition in concrete is low 
cost , non corrosiveness, low thermal conductivity, high 
strength and low weight ratio, reduces cracks ,increases  
flexural and tensile strength. 
 

 
Figure III-Coir fiber 

 
Table III-Properties of coir fibers 

 
 
 
 
 
 
 

It is one of the cheapest natural fibers and durable, it has 
variety of uses. Jute (JF) is the second most products in the 
world just after cotton. It has properties like high tensile 
strength, moderate fire resistance, biodegradability, 
renewability, and eco friendly; these make it as advantageous 
over others types of fibers. Jute fibres are very long (1 to 4 
meters), silky, lustrous and golden brown in color and can be 
spun into strong threads.  
 

 
FigureIV- Jute fibers 

 
Table IV -Properties of Jute fibers 

                      
 
 
 
 
 
 
 
 
Cement: 
Cement is the main constituent in manufacturing of concrete. 
The properties of concrete will be extraordinarily influenced 
by changing the cement content. The cement utilized as a part 
of this project is OPC of 53 grade confirming to IS 12269 – 
2013. 
              Table V Properties of binding material 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fine Aggregate: 
Aggregates of size ranges between 0.075mm – 4.75mm are 
usually considered as fine aggregates. For development of 
composite concrete zone II fine aggregate was sleeted as per  
IS: 383–1970. 
 
 
 
 

Type Hook end type 
Length 30mm 
Diameter 0.5mm 
Aspect ratio(L/D) 60 
Tensile strength 1100 N/mm2 
Youngs modulus 2x105 N/mm2 
Density 7800Kg/m3 

Type CPF12 
Length 12mm 
Specific gravity 0.91 
Melting point 162 0 C 
Ignition point  3600c 
Resistance  High 
Conductivity Low 

Length  2cm-3cm 
Specific Gravity 0.62 

Water Absorption 
(%) 

160 

Density 0.67-1.0 g/cm3 

Density 1.2-1.4 
g/cm3 

Young’s 

modulus 
26.5 GPa 

Tensile 
strength 

393-773 
MPa 

Elongation 
(%)  

1.5-1.8 

Physical  tests on cement 
Specific gravity 3.13 
Fineness  4.1 % < 10 % 

Initial time of 
setting 

>30 min 
(55min) 

Final time of 
setting 

<10 hrs 

Consistency of 
cement 

31 % (6mm) 
Depth of 
penetration 
from bottom 
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Coarse Aggregate: 
Aggregate size more than 4.75mm is usually considered as 
coarse aggregate. Maximum size of coarse aggregate used in 
this experiment is 20 mm and 12.5 mm. A good quality of 
coarse aggregates is obtained from Ibrhahimpatnam, 
Vijayawada. The coarse aggregates are selected as per IS: 
383–1970specifications. 
Mix design have been performed under the guidelines of IS: 
456 – 2000 [15] and IS: 10262 -2009[16].  
 

Table-VI Mix proportion 

II. RESULTS AND DISCUSSION 

150mm X 150mm X 150mm size concrete cubes were casted 
for the purpose of compressive strength and 500mm X 
100mm X 100mm concrete prisms were casted for flexural 
strength. Then, all the specimens were placed in room about  
24 hr at the room temperature of 23 ± 2 0C., then  demoulded 
and immersed in water for curing at 7 and 28 days. 
 

Table VII- Average strength of M30 SF 

 
 
MIX 
TYPE 

AVERAGE STRENGTH(N/mm2) 

COMPRESSIVE  
STRENGTH 

FLEXURAL  
STRENGTH 

7DAYS 28DAYS 7DAYS 28  DAYS 

M30 SF 
0% 

23.70 38.96 2.54 3.68 

M30 SF 
0.5% 

33.48 42.60 3.40 7.03 

M30 SF 
1.0% 

36 43.85 3.54 8.81 

M30 SF 
1.5% 

36.7 45.33 4.67 8.93 

M30 SF 
2.0% 

33.34 44.07 4.03 7.4 

 
 

 
Graph-I Average strength of M30 SF 

 
The above graph shows behavior of concrete with addition of 
steel fibers from 0.5% - 2% and it was found that compressive 
and flexural strength were obtained optimum at 1.5%.  
 

Table-VIII Average strength of M30 PF 

 
 
MIX 
TYPE 

AVERAGE STRENGTH(N/mm2) 

COMPRESSIVE  
STRENGTH 

FLEXURAL  
STRENGTH 

7 DAYS 28DAYS 7DAYS 28DAYS 

M30SPF0
% 

23.70 38.96 2.54 3.68 

M30SPF0.
5% 

35.56 48.52 5.45 6.08 

M30SPF1.
0% 

33.34 43.41 5.50 6.98 

M30SPF1.
5% 

35.55 40.88 6.25 7.40 

M30SPF2.
0% 

36.14 39.92 6.24 7.30 

 

 
Graph-II Average strength of M30 PF 

 
Above graph indicates compressive and flexural strength of 
concrete with Polypropylene fibers It was observed that the 
optimum percentage is 1.5% for both compressive and 
flexural strength.. 
 

Table-IX Average strength of M30 SPF 

 
 
 
 

Cement        FA      CA W/C 
ratio 

400kg/m3 651.69Kg/m3 1180.26Kg/m3  
1 1.65 3 0.5 

 
 
MIX 
TYPE 

AVERAGE STRENGTH(N/mm2) 

COMPRESSIVE  
STRENGTH 

FLEXURAL  
STRENGTH 

7 DAYS 28DAYS 7DAYS 28  DAYS 

M30PF
0% 

23.70 38.96 2.54 3.68 

M30PF
0.5% 

28.21 36.81 3.86 6.16 

M30PF
1.0% 

33.34 40.44 5.0 7.68 

M30PF
1.5% 

37.10 43.93 6.25 8.88 

M30PF
2.0% 

34.82 39.04 4.67 7.37 
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Graph III- Average strength of M30 SPF 

The above graph shows that compressive and flexural 
strength with combination of steel + Polypropylene fibers.  
The flexural strength of composite concrete with addition of 
steel and Polypropylene fibers decreased nearly 20% than 
flexural strength of composite concrete with individual fibers.   
 

Table X- Average strength of M30 CF 

 
 
MIX 
TYPE 

AVERAGE STRENGTH(N/mm2) 

COMPRESSIVE 
STRENGTH 

FLEXURAL 
STRENGTH 

7 DAYS 28 DAYS 7 DAYS 28 DAYS 

M30CF
0% 

23.70 38.96 2.54 3.68 

M30CF
0.5% 

22.67 34.07 2.82 4.6 

M30CF
1.0% 

20.14 30.37 3.33 5.38 

M30CF
1.5% 

18.96 29.03 4.17 6.17 

M30CF
2.0% 

18.60 26.96 4.41 6.76 

 
 

 
Graph-IV Average strength of M30 CF 

 
From above graph it was observed that coir fiber may not give 
satisfactory result on compressive strength but flexural 
strength increases with increasing coir content 
 
 
 
 
 
 

 

Table XI- Average strength of M30 JF 
  

 
 
MIX 
TYPE 

AVERAGE STRENGTH(N/mm2) 

COMPRESSIVE  
STRENGTH 

FLEXURAL  
STRENGTH 

7DAYS 28DAYS 7DAYS 28  DAYS 

M30JF
0% 

23.70 38.96 2.54 3.68 

M30JF
0.5% 

17.11 28.30 4.85 4.81 

M30JF
1.0% 

14.22 26.66 3.70 5.33 

M30JF
1.5% 

14.07 25.62 3.5 5.22 

M30JF
2.0% 

13.18 25.03 3.16 4.93 

 
 

 
Graph-V Average strength of M30 JF 

 
From above graph it was observed that jute fiber may not give 
satisfactory result on compressive strength but flexural 
strength increases up to1.5%.So the optimum percentage of 
jute fiber for flexural strength was 1% 
 

Table-XII Average strength of M30 CJF 

 
 
MIX 
TYPE 

AVERAGE STRENGTH(N/mm2) 

COMPRESSIVE  
STRENGTH 

FLEXURAL  
STRENGTH 

7 DAYS 28DAYS 7DAYS 28DAYS 

M30CJF
0% 

23.70 38.96 2.54 3.68 

M30CJF
0.5% 

24.59 38.07 2.95 4.54 

M30CJF
1.0% 

25.42 40.32 3.67 5.63 

M30CJF
1.5% 

26.83 41.58 4.28 6.29 

M30CJF
2.0% 

25.72 40.96 4.48 6.85 
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Graph-VI Average strength of M30 CJF 

 
From above graph it was found that combination of coir and 
jute fiber gives good compressive strength than coir and jute 
invidually and also flexural strength was increase with 
increase of (Coir+Jute)fibers. 
 
 
Average compressive strength   of concrete with artificial 
fibers 
 

 
Graph-VII Compressive strength of composite concrete 

with artificial fibers. 
 
Above graph shows that average compressive and flexural 
strength at 7 and 28 days 
 
Average compressive strength   of concrete with natural 
fibers 
 

 
Graph-VIII Compressive strength of composite concrete 

with natural fibers 
 
Above graph indicates that average compressive and flexural 
strength of composite concrete at 7 and 28 days 
 

 
Graph-IX Compressive strength of composite concrete 

with combination of fibers 
 

Overall flexural strength comparison 
 

 
Graph-X Flexural strength of composite concrete with 

combination of fibers 
 

III CONCLUSION 
 

Flexural strength of concretes was improved by increasing 
fiber content. Flexural strength of concrete was decreases by 
20% when the concrete is mixed with the combination of steel 
and polypropylene (SF+PP) fibers. The optimum percentage 
of Steel and polypropylene fibers have been observed that 
1.5%. 
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