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ABSTRACT. India leading developing country in world . In future high strength high performance concrete required 
for construction work .Fiber-reinforced concrete (FRC) is concrete containing fibrous material which increases its 
structural integrity. The character of fiber-reinforced concrete changes with varying concretes fiber materials, 
geometries, distribution, orientation, and densities. Polypropylene fiber is a light weight synthetic fiber. It prevents 
crack formation and provides reinforcement to the concrete structure. The paper deals with the effects of addition of 
various proportions of polypropylene fibers on the properties concrete (M40 mix). .The main aim of the investigation 
program is to study the effect of Polypropylene fiber mix by varying content such as 0% ,1%,2%,3% & 4% and finding 
the optimum Polypropylene fiber content and GGBS as a partial replacement for cement such as 
0%,10%,20%,30%,40%. The concrete specimens were tested at different age level for mechanical properties of 
concrete, namely, cube compressive strength, split tensile strength, flexural strength. A notable increase in the 
compressive, tensile and flexural strength was observed. However, further investigations were highly recommended 
and should be carried out to understand more mechanical properties of fiber reinforced concrete. 
 
KEYWORDS: Different polypropylene fiber proportions, M40 grade concrete, Mechanical properties of concrete. 

 
I.INTRODUCTION 

 
The concrete is a building material with weak tension, which is usually associated with cracks and plastic 

boxes hardening, drying shrinkage, etc. Cracks usually evolve over time with stress, penetrating the concrete, 
weakening the leak and exposing the acidity of the concrete containing moisture, bromine and sulfuric acid, etc. In 
order to solve the crack, the combat strategy takes effect, it enters with another individual fiber concrete mixing station. 
Reinforced fiber concrete includes metals, polymers, and others. Polymeric fibers, polypropylene fibers are present in 
the field of concrete and nylon fibers that indicate high Osptans. The announcement of polypropylene fibers contributes 
to the exposure of concrete to crack opening and sliding properties. In addition, the fiber under the pressure to enhance 
the performance not only, bending and tension, but also under the impact of plastic and plastic shrinkage cracking. 
Reinforcement is used to withstand the tension so that cracks are necessarily all the high strength of the concrete will 
not weaken the structure.  

Recent developments include the promotion of fiber in concrete technology, especially in the form of fiber-
polymer, as well as steel or fiberglass. Fibers are used to reinforce mostly to control cracks and no structural 
reinforcement. Since the fibers can be mixed in a traditional way, the concrete concept of polypropylene fibers adds an 
additional dimension to the concrete building. Armed polypropylene armed fibers (ponds) are constructed of materials 
that can be described as high mechanical strength of concrete, hardness and durability. By using polypropylene fibers in 
concrete not only to achieve the best use of materials, but also can achieve lower costs. The concrete has the best 
resistance to pressure while the steel has a greater resistance in tension. Conventional concrete has a softer limit, low 
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impact and abrasion resistance and resistance to cracking.The addition of polypropylene fibers reduces the weight of 
the concrete and increases its strength. By using polypropylene fibers in concrete not only to achieve the best use of 
materials, but also can achieve lower costs.  

Ground Granulated Blast Furnace Slag” (GGBS) ” is a repercussion of the steel industry. Blast furnace slag is 
characterized as the non-metallic item comprising basically of calcium silicates and different bases that is created in a 
molten condition at the same time with iron in a blast furnace. In the generation of iron, blast furnaces are stacked with 
iron mineral, fluxing specialists, and coke. At the point when the iron mineral, which is comprised of iron oxides, 
silica, and alumina, meets up with the fluxing operators, iron and are molten slag produced. GGBS is delivered when 
molten slag is extinguished quickly utilizing water jets, which creates a granular polished aggregate. This material has 
cementitious properties and has been utilized as a replacement for cement for more than 100 years.  

 
II.RELATED WORK 

 
[1]Khajuria and Balaguru, (1989) - in some cases, if more water is added to the fiberconcrete to increase the 
workability of the fiberconcrete, and the drop in compressive strength may occur. This should be attributed to this drop 
to extra water or due to increased retention of the air, rather than supplemental fiber.  
 
[2]Al-Tayyib, and Al-Zahrani (1990) :- the effect of the addition of polypropylene fibers in the concrete mixture is 
sufficient and the treatment against the skin resistance of the concrete surface is exposed to periodic / dry sea water 
exposure. The test was carried out on concrete slabs (75 x 375 x 750) mm made of polypropylene fibers or not having 
30 of them. It has resumed control of some of the samples under laboratory conditions and circulates for 85 weeks, 
while others are treated in field conditions and subjected to a 50 week of the same course. As a result, the effectiveness 
of the method of adding a polypropylene fiber to the skin surface of the concrete sample which hinders the curing of the 
concrete sample in a hot weather environment is effective. 
 
[3]Priti.Patel,Atul.Desai,Jatin.Desai:- The state of the study was calculated for the performance of PPFR. The 
presence of specific warning failure modes for fiber material. The discovery of ordinary concrete was mainly due to 
failure of Spaling, while in the transverse direction of the concrete mold fiber failed. The range is enhanced by 8% to 
16% for the ”compressive strength” of the tank. The enhanced tensile strength of the segmented strength due to the PPF 
and from 5% to 23%. The maximum increase in bending strength at the center is 36%. The increase in the viability of 
concrete and PPF volume fraction decreased. 
 
[4]Thirumugan and Siva kumar  :- observed that the addition of fiber-specific concrete orientation and huge control 
of the fiber's random failure to improve the properties of concrete fractures. 
 
[5]Alhozaimy, A.M., et al (1995) :- Carried out by Alhazeema, AA et al. (1995), the calculated fibroblasts were 
subjected to low volume fraction (less than 0.3%) of concrete in polypropylene fibers to resist bending and 
experimental effects on the combined pressure of various binders The They point out that the strength of the 
compression (or) on the polypropylene fibers is not significant, while the hardness shows stability and the impact 
resistance increases. They also point out that positive interaction is also found between fiber and Buzolan. 
 
[6]Vinod Kumar and Dr. M. Muthukannan  :-Used steel, glass and polypropylene to study the mechanical 
properties of concrete-reinforced fiber hybrids compared to conventional concrete in various combinations. Kumar et 
al. Conducted experiments with M15,M20,M25Grade flyash concrete for 0%,0.5%1% PPF. With an increase in fiber 
content up to 1% for all three grades of concrete with increased ”compressive strength 
 
[7]Maria Rajesh et al. (2014) :-This paper investigates the effect of geopolymer concrete by replacing cement. The  
properties such as workability test, sieve analysis, impact value test, specific gravity, compression, flexural strength and 
split tensional strength were also studied. A combined action of of sodium silicate+sodium hydroxide solutions were 
chosen as the alkaline liquid. The solutions were of 10M concentration. Fly ash, GGBS, river sand (size<4.75mm) as 
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fine aggregate and 20mm sized coarse aggregate and corrugated steel fibers with an aspect ratio of 50 were used for the 
study. The GGBS is varied from 30-60% at intervals of 10 and 1% steel fibers were used for the study. 

 
III. PROPOSED METHODOLOGY AND DISCUSSION 

 
3.1Cement.The most common cement currently used in construction is 53 grade Portland cement. This type of cement is typically 
used in construction and is readily available from a variety of sources. The experimentally determined properties are given bellow. 

TABLE 1 
 

SL.NO. Properties Values IS:12269-1987 
1 Standard consistency 27% 28% 
2 Fineness % 

(retained on 90µ sieve) 3% Ò10% 

3 Soundness(by Le Chatelier) 3mm Ò10mm 
4 Initial setting time(min) 62 Ó30min 
5 Final setting time(min) 210 Ò600min 
6 Specific gravity 2.95 ------- 
7 Compressive strength 

 
7 days 39 Ò37  N/mm2 
28 days 55 Ò53  N/mm2 

 
3.2Fine aggregates. Good quality river sand was used as a fine aggregate. Ref. Code : IS: 383 & 2386 In the present investigation 
good quality of river sand was used as fine aggregate, are as per IS: 383-2386. The physical properties of fine aggregate like specific 
gravity, gradation and fineness modulus are tested in accordance with IS:2386-1963 are given bellow. 

TABLE 2 
 

SL.NO. Property Value 
1 Type Natural 
2 Specific gravity 2.65 

3 Water absorption 2.1% 
4 Grading Zone Zone II 
5 Fineness Modulus 3.5 

 
3.3 Course aggregates. Coarse aggregate crushed granite of 12.5 mm maximum size and retained on IS 4.75 sieve has been used as 
coarse aggregate. The physical properties of coarse aggregate like specific gravity, gradation and fineness modulus are tested in 
accordance with IS: 2386-1963are given bellow. 
 

TABLE 3 
 
 
 
 
 
 
 
 
 
 
 

SL.NO Property Value 

1 Surface texture Crystalline 

2 Particle Shape Angular 

3 Specific gravity 2.6 

4 Water absorption 0.24% 

5 Bulk density 1.62 
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3.4 Superplasticizer. The purpose of SP is to improve the workability of fresh concrete. AUROMIX 400 INBNG1, a 
super plasticizer manufactured by FOSROC constructive solutions, was used in the present work. The properties 
provided by the supplier are provided bellow. 

TABLE 4 
 

PROPERTIES RESULT 
Appearance Light Yellow coloured liquid 
PH Min 6 
Volume mass @ 20ǓC 1.09 Kg Per Liter 
Chloride Content Nil 
Alkali content < 1.5 g Na2o Proportionate liter of admixture 

 
 
 
3.5 Polypropylene fiber. Polypropylene fibers having length 12 mm were used for the present study. Fibers were 
available as Recron 3s from Relience industry ltd.Properties of PP fiber are shown bellow. 
     

TABLE 5 
Appearance white 

Density(kg/m3) 900 

Geometry Fibrillated 

Length 12mm 

Dia in micron 34 

Water absorption No 

 
FIG 1.Polypropylene Fiber 

 
 
 
 
 
 
 
 
 
 
 
 

3.6 Ground Granulated Blast Furnace Slag (GGBS) 
 
Ready to use GGBS was obtained from Jindal steel industry (JSW), Vidyanagar, Bellary, Karnataka. Physical and 
chemical properties of GGBS are in conformation with IS: 12089-1987. Ground granulated blast-furnace slag is a non-
metallic powder consisting of aluminates and silicates of calcium and other variant bases. The chemical composition of 
the GGBS is given in Table.1. The performance of slag depends on the chemical composition and fineness of grinding 
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             FIG 2. GGBS 
 
 
 
 
 
 
 
 
 
 
 
 

                   TABLE 6. Chemical composition of GGBS 
 

Constituents (% wt) GGBS 
SiO2 40 

Al2O3 13.5 
Fe2O3 1.8 
CaO 39.2 
MgO 3.6 
SO3 0.2 
K2O 0.2 

Na2O3 Nil 
                                                                                                 
3.7 Water. Water used in concrete shall be free from sewage, oil, acid, strong alkalis or vegetable matter, and also shall 
be free from clay and loam. The water used is fresh potable, and is satisfactory to use in concrete. Regular tap water 
which is being supplied in the KBN 
 

IV. EXPERIMENTAL RESULTS 
 
4.1Compressive test .Generally Cubes of 150mm x 150mm x150mm  size are used to determine compressive strength 
of concrete. The top surface is finished with a trowel and left for 24 hours for setting of concrete. The cubes were 
submerged in the curing pond containing clear water till such time it is due for testing. The cubes were tested in 
2000kN capacity compression testing machine lo as per standard procedure explained in IS: 516-1956(1999) to get the 
compression strength of the concrete at 7 and 28 days. The load at which cube fails is known as ultimate load.  The test 
was repeated for three specimens and the average value was taken as the mean strength. The compressive strength of a 
cylinder is calculated using the formula 
 
            Compression strength = Ultimate Load/Area (N/mm2) 

Compressive strength test results of cubes with different pp fiber content for 7 and 28 days is compared 
through graph 
                                   GRAPH 1  Compression strength at 7 days and 28days 
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4.2 Split tensile test .Generally cylinders of 150mm diameter and 300mm height size are used to determine split tensile 
strength of concrete. The specimens were tested according to IS 5816-1999. Testing was done on Universal testing 
machine (UTM). The test was repeated for three specimens and the average value was taken as the mean strength. The 
split tensile strength of a cylinder is calculated using the formula 

Strength = 2P / ʇDL (N/mm2) where P is failure load, D and L rediameter and height of cylinder 
respectively.  

Split tensile strength test results of cylinders with different pp fiber content for 7 and 28 days is comaperd 
through a graph bellow. 

 
GRAPH 2 Split tensile strength at 7 days and 28days 

 
 

 
 
4.3Flexural Strength test.Generally beams of size 500mm x 100mm x 100mm are used to determine flexural strength 
of concrete. The specimens were tested according to IS 516-1959. Testing was done on Universal testing machine 
(UTM). The beam is divided into 3 spans leaving 25mm bearing on each end. Two point loading is followed in case of 
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beams and load is applied on 1/3rd of the span. The test was repeated for three specimens and the average value was 
taken as the mean strength. The flexural strength of a beam is calculated using the formula 
                  Strength = Pl / bd2 (N/mm2), if the failure crack appears in the middle third portion 
                  Strength = 3Pa / bd2 (N/mm2), if the failure crack appears in the rest portions 
                  Where, P = maximum load applied to the specimen,l = effective span of the specimen 
                  b = width of the specimen,d = depth of the specimen,a = distance of failure crack from nearer support 

Flexural  strength test results of OPC cubes with pp fiber content for 7 and 28 days is tabulated in the 
below table. 
 

GRAPH 3  Flexural strength at 7 days & 28 days 
 
 

 
 

V.CONCLUSIONS 
  
1) The Reduction of slump is noticed with increase in fiber content. 
2) The comparison between the different values of “compressive strength of concrete“ for (7 and 28 dayss) shows a 
decrease gradually due to the addition of polypropylene fiber from more2% to 4%. There is a decrease in “compressive 
strength“ as compared with normal plain concrete (without fibers).  
3) “Compressive strength“ of 2% of PPFRC and 20%GGBS has found to be 13% increase in strength, when compared 
to that of Conventional concrete. 
4)The comparison between “tensile strength“ values of concrete for (7 & 28 dayss) shows a gradual decrease due to the 
addition of polypropylene fiber from 2% to 4%. There is a decrease in “tensile strength“ as compared with normal 
plain concrete (without fibers).  
5) “Tensile strength“ of 2% of PPFRC and 20%GGBS has found to be 17% increase in strength, when compared to 
that of Conventional concrete. 
6)The comparison between “flexural strength“ values of concrete for (7 & 28 dayss) shows a gradual decrease due to 
the addition of polypropylene fiber from 2% to 4%. There is a decrease in tensile strength as compared with normal 
plain concrete (without fibers).  
7)Flexural strength of 2% of PPFRC and 20%GGBS has found to be 21% increase in strength, when compared to that 
of Conventional concrete. 
8) The comparison between compressive,split tensile, flexural strength values of concrete for (7 and 28 dayss) shows a 
Continuous Drop in Strength after 2% fiber content .  
9)Hence the samples with fibers content of 2%and GGBS 20% showed optimum results in Comparison with other 
samples in this study. 
 

 

0

10

20

30

40

50

MIX1 MIX2 MIX3 MIX4 MIX5fle
xu

ra
l s

tr
en

gt
h 

in
 M

pa

mix proportion

7 DAYS

http://www.ijirset.com


  
                        
                        
 
                        ISSN(Online): 2319-8753 
                        ISSN (Print):  2347-6710 

International Journal of Innovative Research in Science, 
Engineering and Technology 

(An ISO 3297: 2007 Certified Organization) 

Website: www.ijirset.com 
Vol. 6, Issue 7, July 2017 

 

Copyright to IJIRSET                                                            DOI:10.15680/IJIRSET.2017.0607321                                           14805 

      

REFERENCES 
 
 [1]. Balaguru P.N. and Shah S.P., 1992, Fiber-Reinforced Cement Composites, McGraw- Hill Inc., New York, United State of America  
[2]. A-H .J. Al-Tayyib and M.M Al-Zahrani, ACI Materials Journall,1990,87,4,363 
[3]. Priti A. Patel., Dr. Atul K. Desai., and Dr. Jatin A. Desai., “Evaluation Of Engineering Properties for Polypropylene Fibre Reinforced Concrete”, 
International Journal of Advanced Engineering Technology, Vol. 3, Issue 1, January-March 2012, pp. 42-45  
[4]. Thirumurugan.S, Siva Kumar.A (2013), ‘Compressive Strength Index of Crimped Polypropylene Fibers in High Strength Cementitious Matrix’ 
World Applied Sciences Journal, 2013, 24 (6), 698-702  
 [5]. Alhozaimy, A. M., Soroushian, P., & Mirza, F. (1996). Mechanical properties of polypropylene fiber reinforced concrete and the effects of 
pozzolanic materials. Cement and Concrete Composites, 18(2), 85-92.  
[6]. Vinod Kumar.M, Muthukannan.M. 2014 Experimental Investigation on Mechanical Properties of Hybrid Fiber Reinforced Concrete, In 
Proceedings of International Conference ACECIM’14, SRM University, Ramapuram, pp. 597-.602  
 [7]. K.Murahari, Rama mohan Rao p (2013) ‘Effects of Polypropylene fibres on the strength properties Of fly ash based concrete’, International 
Journal of Engineering Science Invention, Volume 2 Issue 5 ớ May. 2013, PP.13-19.  
 [8]. Mahendra Prasad, Chandak Rajeev and Grover Rakesh, ‘A Comparative Study of Polypropylene Fibre Reinforced Silica Fume Concrete with 
Plain Cement Concrete’, International Journal of Engineering Research and Science & Technology, Vol2 , No 4, Nov. 2013, pp 127- 136.  
[9]. Mr A.Maria Rajesh for “Study Of The Strength Geopolymer Concrete With Alkaline Solution Of Varying Molarity.”  
 

http://www.ijirset.com

