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ABSTRACT

Concrete is strong in compression but weak in tension and brittle also. Cracks
also start forming as soon as the concrete is placed. These above-said
drawbacks don’t permit the use of normal concrete in pavements as they lead
to a lack of ductility along with fracture and failure. These weaknesses in
concrete can be mitigated by using fibers as reinforcement in the concrete mix.
Waste materials in the form of polyethylene and tires cause environmental
pollution which leads to various health problems. Polyethylene and waste
tires can be reused and used efficiently in the concrete as reinforcement in the
fiber form. Polyethylene is a synthetic hydrocarbon polymer which can
improve the ductility, strength, shrinkage characteristics. This study deals
with the effects of addition of polyethylene fiber on the properties of concrete.
In this study, Polyethylene and tire fibers were cut into the size of 25mm x
8mm and they were used 1.5% each by volume. Grades of concrete used were
M 30, M 35 and M 40. IRC 44:2008 was followed for the design of concrete
mix. In this study, the results of the strength properties of Polyethylene fiber
reinforced concrete have been presented. Four-point bending and double
shear test were performed in the laboratory for flexure and shear strength
determinations. There was seen an increase of 18% in the 28-day compressive
strength along with an increase of 39% in flexure Strenght and 32% in shear
strength. Itis also found that 22% reduction in the four-point bending test and
36% reduction in deflection by double shear tests were initiated out from the
experiments. Theoretical analysis of deflection was carried out with the help
of energy methods. Practical values were verified with the theoretical values
within the allowable limits. Finally, it is concluded that polyethylene and tire
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used efficiently in reinforced cement concrete.

INRODUCTION

The term fibre-reinforced concrete (FRC) is defined by AC1
116R, Cement and Concrete Terminology, as concrete
containing dispersed randomly oriented fibers. With time a
lot of fibres have been used in order to improve the
properties of concrete and even waste materials like fly ash,
silica fumes have also been used. The concept of using
natural fibers has also evolved but its durability remains
questionable A modern research has shown that fiber
reinforced concrete (FRC) can be used for the construction of
pavements as it is initiated to be very good in strength and it
also exhibits other desirable properties Waste tyres were
used in the form of chips and fibers. The fibers were further
divided into batches with different lengths to determine the
effects of length put on the properties of concrete. Fiber-
reinforced concrete is the form of concrete where fibers are
put into the concrete as reinforcement in order to increase
the strength characteristics and other mechanical properties
of the concrete. Pavements are mostly made using bitumen
but now-a-days there are many situations like water prone
locations, strength issues where it is made necessary to build
concrete pavements

LITERATURE REVIEW
Lee et al. (2017) developed “tire-added latex concrete” to
incorporate recycled tire rubber as a part of concrete. Crumb

rubber from used tires was used in TALC (tire-added latex
concrete) as a substitute for fine aggregates or styrene-
butadiene rubber (SBR) latex while maintaining the same
water cementitious materials ratio. TALC showed higher
flexural and impact strengths than those of Portland cement,
latex modified concrete and rubber added to concrete.
Pictures taken using the SEM seem to support that there was
better bonding between crumb rubber and Portland cement
paste due to latex. TALC showed potential as a viable
construction material that is less brittle than other types of
concrete.

Biel and Lee (2015) reported that the type of cement
noticeably affects the compressive strength of rubcrete. They
used two types of cement, magnesium oxychloride cement
and Portland cement, in making rubcrete. The percentage of
fine aggregate substitution varied from 0 to 90% by weight. It
was observed that 90% loss in compressive strength
occurred for 30 both Portland cement rubber concrete
(PCRC) and magnesium oxychloride cement rubber concrete
(MOCRC) when aggregates (90% of fine aggregate and 25%
of total aggregate) were replaced by untreated rubber.
Magnesium oxychloride cement concrete exhibited
approximately 2.5 times the compressive strength of PCC for
both inclusions of rubber and without the inclusion of rubber
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in the concrete. In terms of splitting tensile strength, PCC
specimens made with 25% of rubber by total aggregate
volume retained 20% of their splitting tensile strength after
initial failure, whereas the magnesium oxychloride cement
concrete specimens with the same rubber content retained
34% of their splitting tensile strength. They further noted
that the use of magnesium oxychloride cement may provide
high strength and better bonding characteristics to rubber
concrete, and rubber concrete made with magnesium
oxychloride cement could possibly be used in structural
applications if rubber content is limited to 17% of the total
volume of the aggregate. 2.5.5 Shrinkage

Eldin and Senouci (2016) soaked and thoroughly washed
rubber aggregates with water to remove contaminants, while
Rostami et al. (1993) used water, water and carbon
tetrachloride solvent, and water and a latex admixture
cleaner. Results showed that concrete containing water
washed rubber particles achieved about 16% higher
compressive strength than concrete containing untreated
rubber aggregates, whereas this improvement in
compressive strength was 57% when rubber aggregates
treated with carbon tetrachloride were used.

Khatib and Bayomy (2015) investigated the workability of
rubber concrete and reported that there was a decrease in
slump with increase in rubber content as a percentage of
total aggregate volume. They further noted that at rubber
contents of 40%, slump was almost zero and concrete was
not workable manually. It was also observed that mixtures
made with fine crumb rubber were more workable than
those with coarse tire chips or a combination of tire chips
and crumb rubber.

Tests Done in Research

Test of concrete

Physical inspection of concrete
28-day compressive strength test
Flexural strength test

Shear strength est

CoweEr

Test of aggregates

Abrasion resistance of aggregates
Impact resistance of aggregates
Crushing resistance of aggregates

QwpEN

Test of SUBGRADE
CBR TEST

> W

Objectives

The effect of polyethylene as admixture on the strength of
bituminous mix The present work is aimed at using two
polymeric waste materials, such as polyethylene and tire
fibers as reinforcement in concrete pavement. The basic
objective of this work is to assess the advantages of using
such waste materials such as increase in compressive, flexure
and shear strength and reduce in deflection characteristics of
the resultant concrete To study resistance to permanent
deformation of mixes with and without polyethylene and also
the determination of the deflection in the laboratory testing
then its comparison to the theoretical deflection and check
whether the errors are in the allowable limits of 20%.

Polyethylene and tire to achieve greater concrete strength
properties in order to reuse them into something very useful

and helping in reducing the environmental impact that the
both of them have.The effect of polyethylene as admixture on
the strength of bituminous mix with different filler and
replacing some percentage of fine aggregate

Conclusion

The following inferences have been drawn from the

experiments done on concrete with polyethylene and tire

fibers:

1. There is a gain of 17.93%, 15.98% and 16.1% in
compressive strength of M30, M35 and M40 grade
concrete respectively.

2. Gain in flexural strength was initiate to be 37.34%,
39.70% and 39.66% for M30, M35, and M40
respectively and the respective reduction in deflection
was 22.22%, 23.53% and 20.78%.

3. There is a significant amount of gain initiate in shear
strength. Gain in shear strength was initiate to be
31.33%, 32.56% and 32.72% for M30, M35, and M40
respectively. And respective reduction in deflection
were 38.69%, 36.23% and33.75%.

4. From the above observations, it can be seen that the
gain in flexural strength is more than gain in shear
strength. However, the center point deflection due to
shear force is much more reduced than deflection due to
flexure.

5. From the theoretical analysis of results, itis observed in
the case of Four-point bend test that the percentage of
variation of deflection in fiber introduced concrete is
much higher than that of conventional concrete and it
goes on increasing with the rise in characteristic
strength for both conventional concrete and fiber
introduced concrete.

6. However in the case of double shear test that the
percentage of variation of deflection in fiber introduced
concrete is nearly equal to that of conventional concrete
and it goes on increasing with the increase in
characteristic strength for conventional concrete and
reduces for fiber introduced concrete beams.

REFERNENCES
[1] ACI Committee 544, State-of-The-Art Report on Fiber
Reinforced Concrete, ACI 544 1.R-96. Retrieved May

10, 2015, fromhttp://www.forta-
ferro.com/pdfs/5441r_96.pdf.

[2] Fiber-reinforced concrete. (2015, October).
Retrieved May 10, 2015, from

http://www.theconcreteinstitute.org.za/wp-
content/uploads/2013/10/Fibre-Reinforced.pdf

[3] Vasani, P, & Mehta, B. (nd.). DUCTILITY
REQUIREMENTS FOR BUILDINGS. Retrieved May 10,
2015,
fromhttps://www.sefindia.org/?q=system/files/Ductil
ity-1.pdf

[4] Khatib, Z, K., and Bayomy, F. M., “Rubberized Portland
Cement Concrete,” Journal of Materials in Civil
Engineering, Vol. 11, No. 3, (1999), pp. 206-213.

[5] Krenchel, H,, Fiber Reinforcement, Akademisk Forlag,
Copenhagen, 1964.

[6] Kullaa, ], “Constitutive modeling of fiber-reinforced
concrete under uniaxial tensile loading,” Composites,
Vol. 25, No. 10, 1994.

@IJTSRD | Unique PaperID - IJTSRD29872 |

Volume - 4 | Issue-1 |

November-December 2019  Page 1155



International Journal of Trend in Scientific Research and Development (IJTSRD) @ www.ijtsrd.com eISSN: 2456-6470

[71 Lee, B. I, Burnett, L., Miller, T., Postage, B., Cuneo, ]., [19] Weiss, W], and Furgeson, S. (2010) “Restrained
“Tyre rubber/cement matrix composites,” Journal of Shrinkage Testing: The Impact of Specimen Geometry
Material Science Letter, Vol. 12, No. 13 (1993) pp. 967- on Quality Control Testing for Material Performance
968. Assessment,” Concreep6: Creep, Shrinkage, And

[8] Mehta, P. K, and Monteiro, P.]. M., Concrete Structure, g?;cilt)el I%tlt\e/[r?;ilsanégsoflﬁr(;nc;et]e gr;gar?tt hZer PQu:rslg
Properties, and Materials, 2nd Ed. Prentice-Hall, . o oy Y
Englewood Cliffs, N.J,, 1993 Wittman, F. H., Elsevier, August 22- 24 Cambridge MA,

P pp. 645-651.

[9] IRC 44 2008 ‘Guidelines rfgr Cement Concrete Mix [20] Haejin, K. (2005) “Behavior and performance of high
Design for Pavements’, 4 revision, Indian Roads performance concrete for pavements,” Master of
Congress, LatestDelhi-110002. (2018). Retrieved on Science Thesis, Department of Civil and Environmental
May10, 2015, from Engineering, University of Maryland.
http://www.scribd.com/doc/52635635/IRC-44-
20(?8/#/scribd /doc/ / [21] Ardeshana A. L. and Desai, A. K (2012) “Durability of

fiber reinforced concrete of marine structures,”

[10] Shetty, M. (2015). Concrete technology: Theory and International Journal of Engineering Research and
practice (6th ed.). Ram Nagar, Latest Delhi: S. Chand. Applications(IJERA),Vol. 2, pp. 215-219

[11] Ramamrutham, S., & Narayan, R. (2016). Strength of =~ [22] Trottier, J-F, Mahoney, M and Forgeron, D. (2008) “Can
materials. Delhi: Dhanpat Rai & Sons. synthetic fibers replace weldedwirefabricinslabs-on-

[12] Hasan, M.]., Afroz, M. and Mahmud, H.M.I (2014) “An ground?"American Concrete Institute, Vol.24, No.1,
Experimental Investigation on Mechanical Behavior of Pp-59-68.

Macro Synthetic Fiber Reinforced Concrete,”  [23] Soulioti D. V., N. M. Barkoula, A. Paipetis, and T. E.
International Journal of Civil & Environmental Matikas 2016 "Effects of fiber geometry and volume
Engineering, Vol. 11, No. 03 fraction on the flexural behavior of steel-fiber

[13] Jo6zsa Z. and Fenyvesi, 0. (2014) “Early age shrinkage Eem.force.d %on.cretelz ]?;epartr.nen; ofssg/lagez‘ials
cracking of fiber reinforced concrete,” Concrete ngineering, University of loannina. Fp. e € )
Structures, Vol. 11, pp.61-66. [24] Folliard, K., Sutfin, D., Turner, R, and Whitney, D.P.

[14] Richardson, A.E., Coventry, K. and Landless, S. (2014) (2(_)10) Fiber m” . Contlnuogsly
“Synthetic and steel fibers in concrete with regard to ReinforcedConcretePavements,”FinalReportSubmittedt
equal toughness,” Structural Survey, Vol. 28, No. 5, otheTexasDepartmentofTransportation, Report No.0-
pp.355-369. o2,

[15] Roesler, ]. R, Altoubat, S.A,, Lange, D. A, Rieder, K.-A. [25] Sivaraja M “ang Kande}sam.y S (2009) 'Mechapical
and Ulreich, G.R. (2016) “Effect of Synthetic Fiber son behaviour of synthet.lc fl.bre : C,"“‘:re_te Natlonal
Structural Behavior of Concrete Slab son Ground,” ACI Copference on anovatlons in Civil Engineering, CIT
Materials Journal, Vol. 103, No. 1, pp. 3 - 10. GoirgBatafe,ljidja.

[16] Gustavo ].Parra-Montesinos, Sean W. Peterfreund and [26] CO_Ok D.], Pama R.P.,, Weerasingle H L.5.D. “(,:O,i,r fib.re
Shih-Ho-Chao (2005) ‘Highly Damage-Tolerant Beam- reinforced cement as alow cost roofing material”. Build
Column Joints Through Use of High-Performance Environ 1978;13(3):193-8.

[17] Nataraja M. C. (2012) “Fiber-reinforced concrete [27] PereZ-Pfena. fl\;['b and. I\f/IObazhf_r'h B’, hMechanlcal
behavior properties and application,” Professor of Civil propert{es ,f) tber reinforced fightweight concrete
Engineering, Sri Jayachamarajendra College of composites”. Cement and Concrete Research, Vol. 24,
Engineering, pp.570006. No. 6, pp. 1121-1132, 2016

[18] Géteborg, S. (2015) “Fibre-reinforced concrete for [28] Brandt .AM. “Cemept-based composites:"materials,
industrial construction—a fracture mechanics mechanical properties and performance ..Lond.on:
approach to material testing and structural analysis," F&FN SPon‘ 1995..p. 470Nal.<amura H, _MlhaSh.l H.
Department of Civil and Environmental Evaluation of tension softening properties of fiber
Engi ine/Structural  Engi ing,  Chal reinforced cementitious composites.” Fracture
Uﬁ%&gisiiglgngg}fnl;Egy ngineering amers Mechanics of Concrete Structures 2015; I: 499e510.

@IJTSRD | Unique PaperID -IJTSRD29872 | Volume-4|Issue-1 | November-December2019 Page 1156



