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Abstract - This research aims to evaluate the use of glass 
fiber, Polypropylene fiber, steel fiber on the properties of 
prestressed and partial reinforced concrete. Concrete is one of 
the most widely used to recognized development material 
hence an attempt has been made in the present investigation 
to study the behavior of glass fiber in concrete. The main aim 
of the study the effect of glass fiber on concrete. The work 
involves four mixes, the mix proportion of this mixes is 
(1:2.05:2.60) Grade M40 and water cement ratio is (0.38), 
super plasticizer 1.0% of cement content and glass fiber (0, 
0.25, 1.0.1.5) % respectively. Fiber-reinforcement is 
predominantly used for crack control. Fiber-reinforced 
concrete is durable which resist weathering action, chemical 
attack, abrasion and other degradation processes during its 
service life with the minimal maintenance is equally important 
as the capacity of a structure to resist the loads applied on it. 
The purpose of this study is to investigate the workability and 
mechanical properties of glass fiber, Polypropylene fiber and 
steel fiber. The laboratory testing included splitting tensile 
strength test, flexural strength tests a compressive strength 
test. The addition of the glass fiber, steel fiber and 
polypropylene fiber into concrete can dramatically increase 
the split tensile strength, flexural strength and compressive 
strength of concrete. 
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1. INTRODUCTION  
 
The well-known inherent deficiencies of concrete are its 
tensile strength and its brittleness. These weaknesses of 
concrete lead to immediate collapse of plain concrete beams 
after formation of the first crack and its propagation, at very 
low values of tensile stress developed in the cross section 
due to direct (axial) and / or indirect (flexural, shear or 
torsion) nature of loading. Concrete is by nature a brittle 
material that performs well in compression, but is 
considerably less effective when in tension. Reinforcement is 
used to absorb these tensile forces so that the cracking 
which is inevitable in all high-strength concretes does not 
weaken the structure. Latest developments in concrete 
technology now include reinforcement in the form of fibers, 
notably polymeric fibers, as well as steel or glass fibers. 
Fiber-reinforcement is predominantly used for crack control 
and not structural strengthening. These deficiencies are 
overcome by fiber reinforced concrete and pre-stressed 
concrete systems. These systems are not improving the 
weaknesses of the concrete matrix but are aiding the 

concrete with tensile reinforcement for sharing almost 
totally the tensile load on the elements. Glass fiber concretes 
are mainly used in exterior building façade panels and as 
architectural precast concrete. Glass fiber reinforced 
concrete consists of high strength glass fiber embedded in a 
cementations matrix. Recently, the development of 
polypropylene fiber-reinforced concrete (PFRC) has also 
provided a technical basis for improving these deficiencies 
along with SFRC and GFRC. 

 
2. OBJECTIVE 

The objective of this study is to investigate the mechanical 
properties like shear strength, and torsion strength of 
concrete with of steel fiber, Glass Fiber, polypropylene fiber 
with constant volume. 
 

3. RESEARCH METHODOLOGY 
 
Research methodology is designed so as to meet the 
objective of the study. to investigate the mechanical 
properties like shear strength, and torsion strength of 
concrete with of steel fiber, Glass Fiber, polypropylene fiber 
with constant volume, 36 Cubes of size 150X150x150mm, 8 
cylinders of size 300x150 mm and 24 prestressed beams of 
size 1500x150x150mm casted and laboratory tests for 
beams, cubes and Cylinder such as compressive strength, 
Split Tensile Strength and flexural strength are conducted in 
lab. The results are analyzed. 

 

4. RESULTS AND DISCUSSION 

 

Fibers (%) 

 Compressive 

Strength , 

N/mm2 

 

7 Days 14 Days 
 

28 Days 

0% 34.33 43.95 50.22 

1.5% 

Steel Fiber 
36.51 46.66 52.70 

0.1% 
Poly Propylene 

Fiber   

36.46 47.29 52.56 

0.25% 

Glass Fiber 
27.16 43.23 51.37 

Table -1: Compressive Strength of M-40 Grade of Concrete 

http://en.wikipedia.org/wiki/Glass_fiber
http://en.wiktionary.org/wiki/matrix
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Chart -1: Compressive Strength at 28 days 
 

Table -2: Split Tensile Strength of M-40 Grade of Concrete  

Fiber 
(%) 

Split Tensile 
Strength, N/mm2 

 
28 Days 

0% 4.03 

1.5% 

Steel Fiber 
4.32 

0.1% 
Poly Propylene 

Fiber 
5.01 

0.25% 

Glass Fiber 
5.37 

 

  

Chart -2:  Tensile Strength at 28 days 
 
 

Table -3: Flexural Strength at 28 days of single point loading 

Type of 
Fiber 

Specim
en 

Fail
ure 
Loa

d 
(KN

) 

Aver
age 

Failu
re 

Load 
(KN) 

Flexur
al 

Streng
th 

(N/m
m2) 

% 
increase/d

ecrease 
in flexural 
strength 

Plain 
Beams 
(0%) 

PL-RC-
P-S-1 

5.6 

5.8 3.86 ------ 
PL-RC-
P-S-2 

5.8 

PL-RC-
P-S-3 

6.0 

Steel 
Fiber 
Beams 
(1.5%) 

SF-RC-
P-S-3 

6.4 

6.6 4.4 13.98 % 
SF-RC-
P-S-3 

6.6 

SF-RC-
P-S-3 

6.8 

Polypro
pylene 
Fiber 
Beams 
(0.10%) 

PP-RC-
P-S-3 

6.0 

6.2 4.13 6.99 % 
PP-RC-
P-S-3 

6.2 

PP-RC-
P-S-3 

6.4 

Glass 
Fiber 
Beams 
(1.5%) 

GF-RC-
P-S-3 

6.2 

6.06 4.04 4.66 % 
GF-RC-
P-S-3 

5.8 

GF-RC-
P-S-3 

6.2 

 
The increase in flexural strength of steel fiber, polypropylene 
fiber and glass fiber is 13.98 %, 6.99 % and 4.66 % 
respectively as compare to plain beams in single point 
loading. 

 
Chart -3: Flexural Strength at 28 days of single point 

loading 
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Table -4: Flexural Strength at 28 Days of Two Point 

Loading 

Type of 
Fiber 

Specim
en 

Fail
ure 
Loa

d 
(KN

) 

Aver
age 

Failu
re 

Load 
(KN) 

Flexu
ral 

Stren
gth 

(N/m
m2) 

% 
increase/d

ecrease 
in flexural 
strength 

Plain 
Beams 
(0%) 

PL-RC-
P-S-1 

7.4 

7.46 3.31 ------ 
PL-RC-
P-S-2 

7.2 

PL-RC-
P-S-3 

7.8 

Steel 
Fiber 
Beams 
(1.5%) 

SF-RC-
P-S-3 

8.2 

8.8 3.91 1.81 % 
SF-RC-
P-S-3 

8.4 

SF-RC-
P-S-3 

9.8 

Polypro
pylene 
Fiber 
Beams 
(0.10%
) 

PP-RC-
P-S-3 

9.0 

9.31 4.14 2.80 % 
PP-RC-
P-S-3 

9.4 

PP-RC-
P-S-3 

9.6 

Glass 
Fiber 
Beams 
(1.5%) 

GF-RC-
P-S-3 

9.8 

9.2 4.08 2.32 % 
GF-RC-
P-S-3 

9.2 

GF-RC-
P-S-3 

8.6 

 
 

 
 

Chart -4: Flexural Strength at 28 days of Two point 
loading 

 
 

5. CONCLUSIONS 
 

1. This Study has reviewed and analyzed the intact 
methodology which involves analytical study, design 
of member, mix design procedure and prestressing 
procedure. 
 

2. Inferences from the results indicate that addition of 
steel, glass and polypropylene fibers to the concrete 
beams greatly increase the Flexural strength of beam 
for both types of loading, i.e, single point loading and 
double point loading. 

 
3. Inferences from the results also indicate that the 

cracks are more pronounced and occur more in 
conventional concrete beams than in Fiber Reinforced 
Concrete beams.   

 
4. Inferences from testing indicate that among the three 

fibers, i.e., steel, glass and polypropylene, 
polypropylene reinforced concrete beams gives the 
lowest deflection for a particular value of load. 

 
5.  Inferences from the graph indicate that the flexural 

strength of polypropylene beam is slightly more than 
plain beams. By adding the polypropylene fiber in 
prestressed concrete beam we can improve impact 
strength of concrete. 

 
6.  Inferences from the results indicate that the use of 

polypropylene fiber in prestressed concrete enhances 
the mechanical properties like early compressive 
strength, flexural strength and improve the durability 
properties like water permeability, reduction in 
plastic shrinkage, cracking and alkali chemical attack 
etc Deflection of polypropylene is less than plain 
concrete because polypropylene is interlocking 
concrete particles and improves flexural strength also. 

 

ACKNOWLEDGEMENT 
 
I would like to thank my project guide Prof.P.M.Kulkarni for 
his guidance throughout the project. Also would like to 
express my gratitude for the Structural Engineering 
Department Faculty and P.G classmates. 

 

REFERENCES 

1. Dr.T.Ch.Madhavi  Polypropylene Fiber Reinforced 
Concrete- A Review ISSN 2250-2459, ISO 
9001:2008 Certified Journal, Volume 4, Special Issue 
4, June 2014,Page 114-119 

 
2. Saeed Ahmed A STUDY ON PROPERTIES OF 

POLYPROPYLENE FIBER REINFORCED CONCRETE 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 04 Issue: 08 | Aug -2017                     www.irjet.net                                                                 p-ISSN: 2395-0072 

 

© 2017, IRJET       |       Impact Factor value: 5.181       |       ISO 9001:2008 Certified Journal       |        Page 957 
 

31st Conference on OUR WORLD IN CONCRETE & 
STRUCTURES: 16 - 17 August 2006,page 1-10 

 
3. Avinash Gornale Strength Aspects of Glass Fibre 

Reinforced Concrete, International Journal of 
Scientific & Engineering Research, Volume 3, Issue 
7, July-2012  ISSN 2229-5518 , page  1-5 

 
4. Hyeong Jae yoon  BEHAVIOUR OF PRETENSIONED 

CONCRETE BEAMS USING STEEEL-FIBER 
REINFORCED CONCRETE 

 
5. H. Wang Flexural Behavior of Fiber-Reinforced-

Concrete Beams Reinforced with FRP Rebars SP-
230—51 

 
6. PRAVEEN CHOMPRDA, Prestressed Concrete Basic 

Principle, Mahidhol University, 2009 
 

7. Dr. Amlan K Sengupta and Prof. Devdas Menon, 
Prestressed Concrete Structures. 

 
8. S.RAMAMRUTHAM, Prestressed Concrete, 

DHANPAT RAI PUBLICATION NEW DELHI. 
 

9. Li Yijin, Zhou Shiqiong, Yin Jian and Gao Yingl, 
Central south university, PRC “The effect of  fly ash 
on thee fluidity of cement paste, mortar and 
concrete.”  

 
10. Patrick X. W. Zou, “Flexure Behavior and 

Deformability of Fiber Reinforced Polymer 
Prestressed Concrete Beams,” Journal of composites 
for construction, Nov. 2003, Vol. 7, No. 4, g. 275-284 

 
11. “Studied the time dependent prestress losses and 

deflection in prestress concrete member in which, 
an analytical method was proposed to calculate the 
losses and deflection.” Maher K. Tadros (1975). 

 
12. Alan H. Mattock (1976) reported studied on 

“influence of research in prestressed concrete.” That 
the result of understanding of the long term 
deformation of concrete gain through research 

 

 


