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Abstract -

Concrete cement is a profoundly devoured fabricating
material all throughout the planet in practically all the
development ventures and applications. Concrete and sand are
the most requesting and utilization material now days. So to
lessen this interest and to track down a choice to save normal
sources (sand) and control the climate from emanations of
carbon die on oxide from Cement plants, we need an option for
these materials. As a result of the modernization all
throughout the planet, the issue looked by the abundance
utilization of concrete cement incorporates popularity of
concrete substantial creation, greater expense of concrete and
substantial making materials, unreasonable wastage,
contamination, extraction and utilization of the normally
accessible materials. The above issue made us to think for an
elective development material like HD-PET (High Density
Polyethylene Terephthalate) Thermoplastics got from the
ventures of waste plastic and other synthetic units in the
creation of concrete cement.

1. INTRODUCTION

To overcome from these problems two alternatives, present
in present dissertation work first one is cement replacing
material that is Metakaolin and other is plastic waste in
powdered form as a replacement of fine aggregate, known as
HD-PET Thermoplastics (High Density Polyethylene
Terephthalate)

1.1 Materials

High Density
Thermoplastics

Polyethylene Terephthalate

Plastic have turned into an indispensable piece of our lives.
Its low density, strength, lightweight and minimal expense
are the elements behind such amazing development.
Decrease of waste delivered all throughout the planet is a
significant test which society is confronting today.

Thermoplastic is a material which turns out to be delicate
when warmed and hard when cooled. Thermoplastic can be
cooled and warmed a few times, and they can likewise be
reused, they additionally freeze to a glazy state when cooled
enough.

Thermoplastics are the materials which are produced by the
reusing of waste plastic as plastic granules of size going from
4-5mm long.

2. Studies Related to HD pet thermoplastic in
Concrete:

San Lwin (2020) this review centers around the utilization
of PET (polyethylene terephthalate) plastic waste to
supplant coarse totals in concrete to lessen the thickness of
cement. Squashed leftover plastic was utilized in the
substantial with fractional substitution of 10%, 20%, 30%
and 40% by weight of customary coarse total. Five kinds of
substantial examples, including one without plastic total,
were prepared for assessment. Each substantial example
was tried for compressive strength after a fix season of 7, 14
and 28. The accompanying end focuses can be set up
dependent on the work under assessment:

e Plastic can be utilized to supplant a portion of the
aggregates in a concrete combination. This plastic
aggregate can lessen the unit weight of the concrete.

e The Specific gravity of plastic aggregate was not exactly
somehow lesser that regular coarse aggregate and in the
range of lightweight concrete aggregate category.

e The utilization of waste PET in concrete gives a few
benefits like decrease in the utilization of normal
aggregate, removal of waste and counteraction of
ecological contamination.
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Nadeem and Rohan (2015) present the investigation of the
halfway substitution of fine totals by HD-PET thermoplastics
and concrete by matte staple glass filaments in M20 grade
concrete. In this pioneering work, endeavours were made to
look at the compressive, breaking and flexural strength of
M20 grade substantial concrete utilizing HD-PET
thermoplastics and glass strands as a fragmentary swap for
fine totals. also concrete. The compressive strength test was
completed to zero in on the strength of the concrete during
the 7 and 28 days of the relieving time frame and the rigidity
and split bowing was coordinated to concentrate on the
strength during the 28 days of the restoring time frame.

2.1 Some literatures related to Metakaolin are presented
below:-

Sachin Patil, Veeresh and Sagar (2019) Present study
focused on the increase of the investigation explores and
evaluates the outcomes of the of concrete with a variety of
replacing of Metakaolin and GGBS (0%, 5%, 10% and 15%)
for a w/c of 1.75 and 0.275. . in discrete extents of glass
fibres (0%, 0.5% and 0.75%) just as a steady level of
polypropylene fibres of 0.25% to produce a superior cement.
The cubes are handled at seven and 28 days, at that point
assessed for their compressive strength. Based on this test
examination, following are the conclusions -

e  The compressive strength of the concrete mix enhance
with the enhancing % of glass fibers.

Sunny and Mohan (2017) investigated the characteristics
of M-35 Grade of concrete with w/c ratio 0.42. the meta
kaolin used in study were 5% to 25% with 5% replacement
levels. The closures made by investigators on Slump,
compressive and tensile strength on the concrete for 7 and
28 days are -

Based on the experimental investigation the following
conclusion are reported -

e Meta kaolin concrete upgrade the compressive and
flexural strength satisfactorily as compared to
conventional concrete. Work ability decreases as level of
meta kaolin in concrete increments.

2.2 Some literatures related to HD Pet thermoplastic are
presented below: -The previous studies on concrete
containing HD Pet thermos plastic are presented below- This
audit analyzed the utilization of two kinds of plastic waste
(polyethylene terephthalate (PET) and low thickness
polyethylene as strands and fine aggregate in sand concrete.
Portions of sand of various volumes (10%, 20%)%, 30%).%
And 40%) were utilized for comparative volume of plastic
total and various proportions of plastic fibers (0.5%, 1%,
1.5%, 2%) were introduced by volume in combinations of
sand and cement. The physical and mechanical properties of
the composites made were thought of.

Nadeem and Rohan (2015) present the investigation of the

halfway substitution of fine totals by HD-PET thermoplastics
and concrete by matte staple glass filaments in M20 grade
concrete. In this pioneering work, endeavours were made to
look at the compressive, breaking and flexural strength of
M20 grade substantial concrete utilizing HD-PET
thermoplastics and glass strands as a fragmentary swap for
fine totals. also concrete. The compressive strength test was
completed to zero in on the strength of the concrete during
the 7 and 28 days of the relieving time frame and the rigidity
and split bowing was coordinated to concentrate on the
strength during the 28 days of the restoring time frame. ..

Based on the experimental investigation, the following
conclusions can be drawn-

2.3 Proportion of Meta kaolin and HD-Pet thermoplastic

In present review Meta kaolin and HD-Pet thermoplastic
both utilized as an incomplete substitution of concrete and
fine total separately, the trade level for Meta kaolin utilized
in present review differs from 5% and 10% by weight of
concrete. Likewise the substitution level for HD-Pet
thermoplastic varies from 5% to 15%, with 5%interval.

2.4 Materials properties

Table -1: Properties of HD Pet thermoplastic

S.No P};c}:gz;i?és HD Pet thermoplastic
1. Density 350 - 400 kg/m?
2. Young’s modulus 1900 MPa
3. Colour Whitish lustrous

Table -2: Properties of Meta kaolin

S.No Chemical Properties Meta kaolin
1. Ca0 0.09% (max)
2. SiO2 52%
3. Al;03 46%
4. Fe,03 0.60% (max)

SO3 -

6. MgO 0.03% (max)
7. TiO, 0.65% (max)
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3. Proposed Tests on concrete (Fresh and
Hardened State)

The following tests were conducted on concrete.
1. Slump test
2. Compressive Strength
3. Flexural Strength

4. Splitting Tensile Strength
4 CONCLUSIONS

Based on above some studies following conclusions
made-

e The compressive strength of substantial concrete
showed the most essential test results at 15% HD-PET
and 0.5% cleaved strand mat glass filaments with a
worth of 8.959 N/mm?at 7 days and 25.281 N/mm? at
28 days, splitinflexibility of substantial concrete showed
higher strength at 15% HD-PET and 0.5% hacked strand
glass filaments with a figure of 2.916 N/mm2 at 28 days.

e The extreme compressive strength achieved for 7 days
is 48 MPa for 5% of Metakaolin and GGBS trade for an
addition of 0.75% fiberglass. The compressive strength
is enhancing by 92% for this mix contrasted with the
control normal mixture.

e The compressive strength of substantial concrete
showed the most essential test results at 15% HD-PET
and 0.5% cleaved strand mat glass filaments with a
worth of 8.959 N/mm?at 7 days and 25.281 N/mm? at
28 days, splitinflexibility of substantial concrete showed
higher strength at 15% HD-PET and 0.5% hacked strand
glass filaments with a figure of 2.916 N/mm2 at 28 days.

e Work ability decreases with level of meta kaolin
increases.

e The strength of concrete increases with increase in meta
kaolin content up to 15% replacement of concrete.

e As the Percentage of metakaolin powder in concrete
grows, Workability of concrete decreases.

REFERENCES

[1] Ankit Moond, Nakul (2019), “An Experimental
Investigation on concrete containing Meta kaolin and
Kota stone powder” International Journal of Engineering
Research & Technology (IJERT) ISSN: 2395-0056 Vol. 6
Issue 7, July -2019.

[2

31

(4]

Arzoo and Shubha (2018),“An Experimental Analysis on
Flexural Strength of concrete beams using fly ash and
silica fume” International Journal for Research in
Applied Science & Technology (IJRASET) ISSN: 23291-
9653 Vol. 6 Issue 1, Jan-2018

Panagiotis G. Asteris, Konstantinos G. Kolovos,
Adamantia  Athanasopoulou, Vagelis  Plevris&
Gerassimos Konstantakatos, "Investigation of the
mechanical behaviour of metakaolin-based sandcrete
mixtures”, European Journal of Environmental and Civil
Engineering, PP-1-25, January 2017.

Prof. R.M. Sawant and Dr. Y.M. Ghugal, "Recent trend:
Use of metakaolin as admixture: A review", American
Journal of Engineering Research (AJER), Volume-4,
Issue-12, pp-08-14, 2015.

© 2022, IRJET | ImpactFactorvalue:7.529 |

ISO 9001:2008 Certified Journal | Page 506



