Please Enter Title Name of Your Paper

International Journal of Recent Technology and Engineering (IJRTE)

ISSN: 2277-3878, Volume-X, Issue-X, don’t delete Top & Bottom Header, & Fill up Manuscript details (Ist Page, Bottom, Left Side)   

(
Comparative Studies on the Strength Parameters of Poly propylene Fiber Reinforced Concrete and Steel Fiber Reinforced Concrete

Ganesha Mogaveera 1, Umesh S S2, Anand V R 3

1Professor and Head, Dept. of Civil Engineering, Mangalore Institute of Technology and Engineering Moodabidri

2Associate Professor, Dept. of Civil Engineering, Mangalore Institute of Technology and Engineering Moodabidri 

  3Associate Professor and Head, Dept. of Civil Engineering ,SMVITM    Bantakal,Udupi,India

Email: hodciv@mite.ac.in,,umesh@mite.ac.in avaravte@gmail.com
Abstract: Fiber reinforced concrete has a higher flexural strength than that of unreinforced concrete and concrete reinforced with welded wire fabric. The present work focuses on the effect of polypropylene fibers and Steel fibers on strength parameters of concrete such as compressive, tensile and flexural strength and also on the suitability of using the better fibers in the construction. Steel fibers of crimped type and Polypropylene fiber of recron type having aspect ratio of 30 are used in this study. The main aim of this work is to study the strength properties of steel and polypropylene fiber reinforced concrete of M25 grade having mix proportion 1: 2.25: 4.26 with W/C ratio of 0.50 containing fibers of 0%, 0.25%, 0.50% and 0.75% by volume of concrete. A result data obtained has been analyzed and compared with a control specimen (0% fiber). The strength parameters as well as the cost comparison are also made in this work and Steel fiber came out as the better fiber for a proportion of 0.50%. Steel fiber reinforced concrete is castable or sprayable composite material of hydraulic cements, fine or fine and course aggregates with discrete steel fibers of rectangular cross-section randomly dispersed throughout the matrix. Steel fiber strengthen concrete by resisting tensile cracking.. Steel fibers reinforce isotopically, greatly improving the concrete’s resistance to cracking, fragmentation, spalling and fatigue. Cost of the steel fiber is more compared the Polypropylene fiber, but the strength is very high compared to Polypropylene fiber.
Index Terms: Polypropylene fiber, Steel fiber, Compressive strength, Tensile strength Flexural strength
. 

I. INTRODUCTION

The concept of using fibers to improve the characteristics of construction materials is very old. Historically, horsehair was used in mortar and straw in mud bricks. In the 1990’s, asbestos fibers were used in concrete. In the 1950’s, the concept of composite materials came into being and fiber-reinforced concrete was one of the topics of interest. By the 1960’s, steel, glass and synthetic fibers such as polypropylene fibers were used in concrete. The 

principle reason for incorporating fibers into a cement matrix is to increase the toughness and tensile strength, and to resist the formation of cracks. In order for fiber reinforced concrete (FRC) to be a viable construction material, it must be able to compete economically with existing reinforcing systems.
 Steel fiber reinforced concrete is castable or sprayable composite material of hydraulic cements, fine or fine and course aggregates with discrete steel fibers of rectangular cross-section randomly dispersed throughout the matrix. Steel fiber strengthen concrete by resisting tensile cracking. 

Fiber reinforced concrete has a higher flexural strength than that of unreinforced concrete and concrete reinforced with welded wire fabric. Steel fibers reinforce isotopically, greatly improving the concrete’s resistance to cracking, fragmentation, spalling and fatigue. The properties of FRC depend on the efficient transfer of stress between matrix and the fibers. Properties of the materials used in the concrete and fiber influence properties of FRC. Various factors which influence the properties of FRC are Aspect ratio, fiber volume and spacing, Orientation of fibers, Mixing and compaction factor, Size of aggregates, Water/cement ratio and  Grade of mix.

Polypropylene (PP) is a thermoplastic “addition polymer” made from the combination of propylene monomers. It is used in a variety of applications to include packaging for consumer products, plastic parts for various industries including the automotive industry, special devices like living hinges, and textiles. According to some reports, the current global demand for the material generates an annual market of about 45 million metric tons and it is estimated that the demand will rise to approximately 62 million metric tons by 2020

An attempt has been made to study the properties of both Polypropylene fiber and Steel fiber for different aspect ratio and hence the comparative study will yield into   proper selection of fibers which gives more Strength and Durability.

II. LITERATURE REVIEW
Following literatures have been studied to understand the concept of Polypropylene fiber and Steel fiber reinforced concrete.

Ahsana Fathima K M &ShibiVarghese (2014) this paper presents the results of an experimental study investigating the effects of steel fibers and polypropylene fibers on the mechanical properties of concrete. Experimental program consisted of compressive strength test, split tensile strength test and flexural strength tests on steel fiber reinforced concrete and polypropylene fiber reinforced concrete. Three types of fibers used are hooked end steel fiber of length 30mm, crimped steel fiber of length 25mm and enduro-600 polypropylene of length 50mm with aspect ratio 50. The main aim of this experiment is to study the strength properties of steel fiber and polypropylene fiber reinforced concrete of M30 grade with 0%, 0.25%, 0.5%, and 0.75% by volume of concrete. This study consisted of compressive strength test and split tensile strength test on hybrid fiber reinforced concrete with 0.5% polypropylene fibers and 0.75% steel fibers.

M. A. Seetha Lakshmi, V.Saranya, S.Surdeep (2014)this paper presents the results of an experimental study on the mechanical properties of concretewith polypropylene fiber. Concrete is the most widely used material in construction today. It is strong in compression but weak in tension and also has a brittle character. In this context, the results of experiments about the application of polypropylene fiber in various weight proportions (1% to 3%) have been explained. Based on the test results, it can be concluded that the addition of 1% of polypropylene fibers can significantly promote the compressive and split tensile strength of concrete.

P. Sathe, A. V. Patil(2013) this paper presents research work of experimental investigation on polypropylene fiber reinforced concrete by replacing river sand to artificial sand with and without admixture. Use of fiber reinforce polymer in civil engineering increase rapidly. Various type of fiber is used such as glass, carbon, steel, asbestos, polyester and polypropylene. The various experimental investigations for determination of properties of polypropylene fiber are discussed in paper work. This paper presents the effect of polypropylene (PP) fibers on various properties of concrete such as compressive strength, tensile strength, workability, and fracture properties with various content of fiber(0% ,0.5%,1.0%,1.5%). The result of this present investigation indicates that by adding of 0.5% of polypropylene fiber shows maximum compressive and tensile strength.

Priti A. Patel, Dr. Atul K. Desai and Dr. Jatin A. Desai(2012) this study is part of a research program on evaluating the performance of polypropylene fiber reinforced concrete. An experimental investigation explored properties such as compressive strength, flexural strength, split tensile strength and shear strength ofpolypropylene fiber reinforced concrete. The fiber volume fraction Vf ranges from 0 to 2%. No significant change is found for compressive strength but flexural, split tensile and shear strength improves greatly, when compared to the plain concrete.

Kolli. Ramujee (2013) the interest in the use of fibers for the reinforcement of composites has increased during the last several years. A combination of high strength, stiffness and thermal resistance favorably characterizes the fibers. In this study, the results of the Strength properties of Polypropylene fiber reinforced concrete have been presented. The compressive strength, splitting tensile strength of concrete samples made with different fibers amounts varies from 0%, 0.5%, 1%, 1.5% and 2.0% were studied. The samples with added Polypropylene fibers of 1.5 % showed better results in comparison with the others.

III. TEST PROGRAM
Tests on various materials used in the preparation of polypropylene fiber reinforced concrete and Steel fiber reinforced concrete like cement,sand,Coarse aggregates  has been conducted to check their properties as per Indian Standard specifications

Objective of testing on concrete:

The investigation aimed at ascertaining the effect of fibers i.e., Polypropylene fiber and Steel fiber both in fresh as well as in hardened concrete. The main parameters to vary were percentage of fibers and its aspect ratio. The main objective of this project is to determine the optimum percentage of fibers and to compare the properties of polypropylene fiber reinforced concrete and Steel fiber reinforced concrete.
Testing on cubes, cylinders and beams:

Fiber-reinforced concrete is generally made with a high cement content and low water/cement ratio. The basic problem is to introduce a sufficient volume of uniformly dispersed fibres in order to achieve the desired improvements in mechanical behaviour, while retaining sufficient workability in the fresh mix.

After the mix design a slump test on concrete has been carried out to assess the workability of concrete.Cast iron moulds of 150 * 150 * 150mm size for cubes, 150mm dia and 300mm height mould  for cylinders and 100 * 100 * 500mm mould  for beams were used in this study. Mix has been prepared as per the Mix design procedure and placed in cubes, cylinders and beams and compacted by placing in vibrating table and specimens were removed from moulds after 24 hours and submerged in water for curing and kept till the time of testing. Cubes were tested after 7, 14 and 28 days. Beams and Cylinders were tested after 28 days. Testing of cubes and cylinders are done on the 300t Compression Testing Machine and testing of beams is done on the 2 point loading Flexural Testing Machine after drying the specimens according to the Indian Standard procedure laid by IS: 516- 1959. The ends of the specimen were held against friction between jaws of testing machine. The load was then applied uniformly and continuously and the ultimate load was reported.
IV. RESULTS AND DISCUSSIONS
Various properties of materials used in the preparation of Polypropylene fiber and Steel fiber concrete have been verified to meet the Indian Standard requirements and the test results are as follows and all the results obtained were within the prescribed limits
Table1.Tests on Cement

	Sl No.
	Properties
	Results 

obtained
	Results as per IS4031:1988

	1
	Specific gravity
	2.95
	2.80– 3.15

	2
	Fineness
	3.2%
	0 – 10%

	3
	Normal Consistency
	31%
	


Table 2. Tests on Sand

	Sl No.
	Properties
	Results obtained

	1
	Specific gravity
	2.58

	2
	Zone
	II(After sieve analysis)

	3
	Normal Consistency
	31%


Table3. Tests on Coarse Aggregates

	Sl No.
	Properties
	Results obtained

	1
	Specific gravity
	2.8

	2
	Water absorption
	1.9%


Testing of concrete cubes, cylinders and beams
The various tests on hardened concrete have been conducted as per the Indian standards.  In case of compressive strength test, split tensile strength test and flexural strength test, each test results reported is the average value obtained from three specimens.

By referring the table 4 we observe that addition of Poylypropylene fibers had slightly decreased the flexural strength of concrete but compared to conventional concrete it is much higher. Addition of Steel fibers had increased the flexural strength of concrete. Addition of 0.5% of Steel fibers gave maximum flexural strength of concrete. Addition of 0.25% of Polypropylene fibers gave maximum flexural strength compared to other proportions of Polypropylene fibers. Therefore, comparatively Steel fiber is better than Polypropylene fiber in bending or flexural strength because Steel fibers strength is much greater than the polypropylene fibers.

.Compressive strength and split tensile strength results also indicates that higher compressive strength and split tensile strength result is observed at 0.25% of polypropylene fiber where as in case of steel fiber maximum strength is observed at 0.5% of ber.

Comparative results indicate that all strength values are much greater for steel fiber at 0.5% of fiber. Further increase in the quantity of fiber decreases all strength values.

Table 4.Comparitive Strength of concrete for different types of fibers

	Type of Fiber
	Proportions
	Compressive strength

(MPa)
	Split tensile strength

(MPa)
	Flexural strength

(MPa)

	
	0%
	35.27
	2.7
	10

	Polypropylene
	0.25%
	34.80
	2.2
	12.54

	
	0.5%
	32.84
	2.0
	11.9

	
	0.75%
	29.55
	1.9
	11

	Steel
	0.25%
	35.8
	3.1
	18.2

	
	0.5%
	38.3
	3.5
	19.75

	
	0.75%
	32.5
	2.3
	13.5


V. CONCLUSIONS
1. Addition of fibers to the concrete increases both flexural strength and split tensile strength of a concrete.

2. Strength of fibers depends on the aspect ration of fibres used in the concrete. 

3.Compressive strength ,split tensile strength and flexural strength of Steel fiber reinforced concrete is reaching maximum value at 0.50% of fiber, but it is 0.25% of fiber for Polypropylene fiber reinforced concrete because Steel fibers strength is much greater than the polypropylene fibers.

4. Less percentage of polypropylene fiber can be used compared to steel fibre in concrete.

5. Steel fibrers are costlier than the polypropylene  fibers but more stronger  when used in concrete construction.

6 Fibers are recommended for various types of construction to reduce the shrinkage cracks and also to enhance the strength properties.
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