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CHAPTER 1
INTRODUCTION

The increase of population in world has led (o the generation of large amount of waste
products such as waste plastic. These waste plastics will remain in the environment for
hundreds of years, this has become inevitable problem in the present world. There is an
immediate need for solution for such problem. To bring down the waste products many
methods has been proposed and one of them is usage of these waste plastic in concrete which

may reduce the environmental problems up to certain extent.

We are in the fast growing infrastructure and the need of the industries and residential
buildings. The need of building materials also plays a role development of infra with
minimum cost. In many industries flooring is done by concrete tiles, in order to reduce cost,’
easy manufacturing & installation. The materials provided between machines and floor to
avoid damages due to vibration from machines to floors becoming important one. This
paper is about to adding dampers such as waste plastic bottles directly with concrete tiles to

increase its flexural strength which minimally acts in a concrete tile.

Plastic can be reused in various sectors like marketing, manufacturing, transportation etc. In

construction sector, we can use the plastic waste on plastic is a very useful substance in our

dailylife work, but after the use of plastic it is very difficult for us to dispose of it because it is
a non- biodegradable substance. After its usage it is a hazardous material. Plastic is a new
engineering material in which researchers take more interest to invest their time and money
because it has a wide scope to enhance the usage of plastic in different work. The properties
of plastic are very unique and it can mix with every kind of material. Plastic is a composition
of synthetic and semi synthetic organic compounds. They are malleable and ductile and
remold into any solid substance. Plastic is used in various objects which we use in our daily
life like polythene, plastic cups, furniture, bags, packaging of food and other accessories,
drinking containers, bottles, frames, basins etc. We need to use better advance techniques and
methods to dispose plastic waste properly; otherwise, the time is not too far away where we
see it as a big challenge for us to dispose it. In India, we use incinerators to dispose the plastic
waste in which plastic waste burns on high temperature. The gases which evolve during this

burning process poliute air and water. Due to 6{1‘%_.%‘.;‘13 lwvi number of people get affected and

o \nstitute
suffer from many haFrgrfm ful di :*dmt%ﬂ{\e?‘scar%i@ that if plastic isn’t disposed of soon,
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it can sustain for 4500 years without degradation. Now, these days the rate of plastic use
keeps increasing. So the collection of plastic waste increasing at a rapid a very large scale
after recycling it, which means the problem of plastic waste, can be removed for a long time
period. It seems (o be 1aore practicable and efficient method to solve this problem. In
construction field, many types of tiles are used like - clay tiles ete. In this project we try Lo us
plastic based tiles which have better characteristics than any other type of tiles. Plastic sand

tiles are cheaper than normal tiles.

Figure 1: Concrete Tiles ,
Y
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Concrete is a composite material compsgcﬁaukalgﬁ?&:é:)constltuents, including cement, sand,
' (PrinciP

coarse aggregates, additives and water . Conventional concrete has shortcomings in terms

of its tensile strength, ductility, energy absorption, shrinkage cracking and crackresistance.
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In order to address these shortcomings, concrete mixtures have begun to incorporate various
types of fibers. The incorporation of fibers in concrele is generally intended to improve its
mechanical performance for many applications, such as bridge decks, concrete roads,
slabs and buildings. However, recycled-waste fibers are gaining the attention of researchers
to enhance the performance of concrete. Fibers are frequently used in the production of
lightweight cement-based composite (CBCs), which have a minimal density and a higher
thermal insulation capacity, and self-compacting concrete (SCC), which can attain good
compaction devoid of mechanical vibration.

These wastes (plastic) arc almost non- degradable in the natural environment even after a
long period of exposure. So, plastic waste is now a serious environmental threat to the
modern way of living. It is not feasible touse waste plastic for land filling, which require
huge land space area and as well land loses its fertility. In this consequence, big attention
is being focused worldwide on the environment and safeguarding the natural resources
through recycling of wastc plastic materials in the recent years.

It is possibility of disposal of these wastage in mass concrete such as in heavy mass
concreting in PCC in pavements where the strength of concrete is not a major criterion
under consideration. The waste plastic is one component of Municipal Solid Waste
(MSW). Since the plastic is very low biodegradable material the disposal of the waste
plastic causes big problems to the environment. As from many years the research
concern that the use of by-products from industry may augment the properties of
concrete. In the modern decades, the use of by-products such as silica fume, glass culvert,
fly ash, ground granulated blast furnace slag (GGBS) etc., efforts have been made to use

in civil construction. The application of the industrial by- products in concrete is as

partial replacement of cement or partial replacement of aggregate. The use of these waste
plastic in concrete can control the environmental problems or constraints if safe disposal

of these products.
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CHAPTER 2
OBJECTIVE

Ih many industries flooring is done by concrete tiles, Damping materials such as rubber is
provided between machines and ‘ﬂoor to avoid damages due to vibration from machines to
floor. Solid waste management is becbming as an materializing area by the impact of plastic
waste. The used PET bottles (Polyethylene Terephthalate Bottles) are also one of the major
solid wastes. There are numerous products poliuting the environment and harming wildlife. ’
The concept of reduce, recycle and reuse vis promoted presently for the better solid waste
management. The fibers from the PET bolttlés waste taken by many of the researchers, and
proves that ﬂexural capacity of the concrete can be enhanced. 4Many industrial units has been
introducing new techhiqucs to incorporate recycled products into their materials. This paper
i is about to adding da_mpch such as waste plastic bottles in tﬁe» form of fibers incorporated
L w:th concrete tiles to increase its flexural strength which slightly acts in a concrete tile. . ‘

Figure 2: PET Bottles
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CHAPTER 3
LITERATURE REVIEW

The work aims to study the possibility of disposing waste plastic as fine aggregate in
concrete. In this study waste plastic mix concrete is also reinforced with polypropylene fiber
an experimental study was carried

to get the advantages of fiberreinforced concrete. For this,
mechanical and

out with three different grades of concrete (M20, M25 & M30) to evaluate
durability properties of waste plastic mix concrete with and without the addition of fiber.

Sand is substituted with plastic waste at a dosage of 15% by yolume which is the optimum

percentage without considerable reduction in strength. Results show that adding

polypropylene fiber we can improve the quality of waste plastic mix concrete. The
compressive strength of WPC was lowered by the addition of plastic, the reduction being in
the range 4 to 7 %. But this loss was compensated to a certain extent by the addition of
‘polypropylene fibers to WPC whereby the loss percent reduced to around 3 %. The flexural

strength of WPC was lowered by the addition of plastic, the reduction being in the range 10

to 18 %. But this loss was compensatéd to a certain extent by the addition of polypropylene

fibers to WPC. There will be an increase in flexural strength around 25 % when compared to
Normal concrete. These results suggest that plastic waste mix concrete may be a useful

better durability characteristics than normal concrete.

cementation composite with
ance of concrete

The paper presents the results of an investigation to study the perform
prepared with E- asbeen made to detail a

systematic study of compressive strength of concrete
coarse aggregate in concrete. The test results showed that a significant improvement in
achieved in the E-plastic concrete compared to conventional

compressive strength was
concrete. The tests were also dc_signed to evaluate the internal pore structure, its chemical
tivity with some components of the cement. The

reac
15% weight of the coarse aggregate and
rete and

y

plastic waste as part of coarse aggregate. An effort h
with various proportions of E- waste as

' resistance 1o environmental agents and

results indicated that the E-plastic aggregate up to

replacement of cement with fly ash (10% by weight) can be used effectively in conc

) . : : hnoiod
thus results in waste reduction and resources conserv_t_atlon.\; \ndia MR \nstitute of Teb,_
sl D

Fof Tec
done using M20 mix and tests ,w@myw@g{ B8Mas per
%P‘(‘{ﬁgd reinforcing

ant codes and also Hair is used as
Tests wereconducted to determine the

Experimental investigation was

recommended procedixrcs by relev

material in concrete as partial replacement of cement.
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properties of plastic aggregate and human hair such as density, specific gravity and crushing
value. Experiments were conducted on concrete cubes with various percentages of human hair
i.e. 0%, 0.5%, 1%, 1.5%, 2%, and 3% by weight of cement and with constant percentage of

plastic aggregate as 20%. The percentage of human hair weretaken as 1%, 1.5%, 2%, 2.5%,

3%The percentage of human hair were taken as 1%, 1.5%, 2%, 2.5%, 3% itwas found that

the compressive strength was increased for 3% compared to normal concrete. Industrial
wastes from polypropylene (PP) and polyethylene terephthalate (PET) were studied as
alternative replacement of a part of a conventional finesand of concrete. Four replacement
levels, 20%, 40% & 60% by volume of aggregates were used for the preparation of the
concretes. The results of this research suggested that PP and PET can be used in concrete
contammg 40% by volume of PP and PET as fine sand replacement give satisfactory result.
The concrete for M20 grade has a nominal compressive strength is 20 N/mm2. Replacement .
of natural river sand by plastic waste material in 20% and 40% increase in the compressive
strength of concrete up toacceptable limit.

+ Concrete is economical in the long run as compared to other engineering materials.
Except cement, it can be made from locally available coarse and fine aggregates.

. -Concrctc posseéscs a high compressive strength, and the corrosive and weathering
effects are minimal. When properly prepared its strength is equal to that of a hard
natural stone.

» The green concrete can be easily handled and molded into any shape or size
according to specifications. The form work can be reused a number of times of
similar jobs resulting in economy. : |

« Itis strong in compression and has unlimited structural applications in combination

with steel reinforcement. The concrete and steel have approxxmately equal
’.

coefﬁclents of thermal expansion.
~» The concretc is extensively used in the construction of foundations, walls, roads

airfields, buildings, water retammg structures, docks / harbours, dams, brldges

bunkers and silos, etc.
« Concrete can even be sprayed on and filled into fine cracks for repairs by the

guniting process.
* The conerete can be pumped and hence it can be laid in the difficult positions

also.
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CHAPTER 4
CRITIQUE

DURABILITY OF CONCRETE
‘A durable concrete is one that performs satisfactorily in the working environment during
_ its anticipated exposure conditions during service. The materials and mix proportions
specified and used should be such as to maintain its integrity and, if applicable, to protect
embedded metal from corrosion. One of the main characteristics influencing the durability
of concrete is its permeability to the ingress of water, oxygen, carbon dioxide, chloride,
sulphate and other potentially deleterious substances. Impermeability is governed by the
constituents and workmanship used in making the concrete. With normal-weight
aggregates a low permeable concrete is achieved by having adequate cement content,
sufficiently low water/cement ratio, by ensuring complete compaction of the concrete, and
by adequate curing. The factors influencing durability include: i. The environment; ii. The
cover to embedded steel; iii. The type and quality of constituent materials; iv. The cement
content and water/cement ratio vof the conct;ete; v. Workmanship, to obtain full compaction
and efficient curing; vi. The shape and size of the member. The degree of exposure -
antncxpatcd for the concrete during its service life together with other relevant factors
relating to mix composmon workmanship, design and detailing should be con5|dered The
concrete mix to provide adequate durability under these conditions should be chosen
taking account of the accuracy of current testing regimes for control and compliance as
dcscrtbed in IS 456. :
The potentlal of crushed tiles as coarse aggregate in concrete. Test result of bulk, saturated
surface dry and apparent specific gravntles bulk unit WCIght water absorption resistance to
abrasion percentage of voids and gradmg on two types of crushed tlles were compared
with the results of the conventional crushed stone aggregate. Also
mcluded are results from tcsts on concretc cylinders under uniaxial compression spht
_tcnslon a.nd beam under flexural to determine the influence of variables of test age on
concrete strength type of tiles and ratio of volume of crushed tile to the total volume of
coarse aggregate in concrete. Recommendation for use of crushed tiles as coarse
aggregates in concrete, This study examines the Sllltablllty of ceramic industrial wastes and
huge amounts of basaltic pumice as a possnble substitute for conventional crushed fine

aggregates Bxpcrlments were carried out \to det‘e{m\;\m abyasion resistance, chloride
S a NJR Institute
forTesi0 ' Tz
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: pm&aﬁmdcmhsmdmemmhewmgﬂsofmﬁmm“km
_ mdbmlﬁcpmniecﬁneaggmgatsmdtommﬂmwilhﬂmofmm
" concretes. Test results indicated that ceramic wastes and basaltic pumice concretes had

© (CC)-and crushed basaltic pumice (CBP) concretes was lower than that of conventional
" concretes. Test results also showed that maximum abrasion rate was obtained from
. specimen control (Mo), while minimum abrasion rate is obtained from M3 (60% crushed
~ ceramic concrete) specimens. Abrasion resistance was increased as the rate of fine CC was
oA deaused Abmsncn resistance of concrete was strongly influenced by its compressive
. strengths and CC and crushed CBP content. The crushed ceramic addition percentage
decreased as the chloride penetration depth increased. Results of this investigation showed
" that CC and CBP could be conveniently used. for low abrasion and higher compressive
. strength concretes.
'On the other hand, several studies on the use of WRSF in concrete STS have reported
inconsistent results. Rubber particles attached to WRSF were intended to have a negative
: - influence on the STS of concrete. Rubber is a soft material by nature, as opposed to the
" dense matrix of cement, which resulted in an elastic inequity and acts as voids due to the
i minmmsistmcemtheload.ThcmbbcﬁzedwncmtewﬁﬂlWRSFmshvmﬁmmn
 was noted that the STS of the concrete decreased by 50% as a result of the addition of
rubber, although the WRSF addition was beneficial in achieving strength, and it reduced
~ the strength loss of the composite. Similarly, the improvement of STS was noticed in
. recycled aggregate concrete with a 3% addition of WRSF. The influence of WRSF
axtrac(edfromvmoust.rescrapswnhdlﬂ'erentaspectmnosontheconuttcSTSm
examined. No major enhancement in STS was noticed by adding WRSF. Morcover,
WRSF was at risk of corrosnon in the high chloride environment, which reduced the fibers’
mechanical strength; as 2 result, the STS of the concrete decreased. A study was conducted
on high-strength concrete beams with waste PET plastic bottle fibers of varying lengths
and volume contents. The STS of the concrete was reduced with increasing the fiber
amounts, and the lowest drop in strength was nearly 3.67% compared to the control sample
when different hybrid 40 mm long and 20 mm short fibers were used, with a total fiber
content of 0.75%. Thus, it was stated that 0.75% fiber content is the optimal ratio. The
researcher observed similar results when varying the volume content of WRPF; these

ﬁndmgs may mdlcate a weakness in the fiber—cement nqatnx interface. Similarly, a
ute 0‘ ec,h LY

reductlon in the STS of ogchnt vm\mﬁﬁs‘ﬁﬁs ng volume contents of
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. WRPF. Additionally, a concrete mixture containing 0.4, 0.75 and 1.2% WRPF was
investigated. Two types of fibers were used in accordance with the aspect ratio. The
" outcome demonstrated the enrichment of STS by incorporating fibers into the concrete.
The 0.4% fiber content was determined to be optimal for the maximum STS. Additionally,
it was stated that varying the aspect ratio has little effect on the STS. Similarly, a study
was conducted to determine the effect of WRPF on the MPs of conventional concrete and
binary cement concrete. Furthermore, a study was conducted on cement mortars
utilizing a range of waste PET fiber volume fractions. The results indicated that the
l addition of 0.5% fibers increased the STS to 16%. Additionally, the ability of the novel
- concrete composite to provide resistance against the stresses of tensile forces was observed.
. Additionally, other studies reported that the STS improved as the fiber length and aspect
ratio increased. Further investigation revealed that adding 0.5% and 1.0% of type C
WRPF to concrete increased its STS by nearly 21% and 33%, respectively. The STS
enhancement of fiber types A and B was addressed sequentially in comparison to fiber
type C.Enhancements in the STS of 15.5% and 24.9% were noticed with the addition
of 1.0% of PET fibers with varying aspect ratios of 35 and 50, respectively.
According to several scholars, the STS improvement of concrete with WRPF was greater
with the addition of fiber percentage contents ranging from 0.25% to 2.0% by volume. A
12.5% increase in STS was observed in comparison to the PC when 1% waste recycled PET
fibers were used. Additionally, another study reported that concrete with WRPF had the
highest STS increment with a fiber content of 0.5%. Moreover, the highest STS
enhancement was observed when a 0.75% volume of WRPF was added to the concrete. It
was observed that when the WRPF content was increased in the composites, the STS
improved significantly. Increases of 16.5%, 24%, 25.5%, 19% and 14.4% were noticed with
WRPF fiber contents of 0.25%,0.50%, 0.75%, 1.0% and 1.25%, respectively, compared to
the normal concrete. The optimal WRPT content was determined to be 0.75%. This effect
could be attributed to the increased interaction between WRPF and the cement matrix.
Moreover, the presence of fibers in the concrete enhanced the barrier to oppose to indirect
tension, increased the strain capacity of concrete, and resulted in a greater STS. A study
was conducted on the MPs of concrete using WRCF. It was observed that increasing the
fiber content _improved the STS of concrete at various curing ages. Increasing the fiber |
~ content by 0.5%, 1.0%, 1.5% and 2.0% resulted in an increase in STS of 9%, 18.2%, 27.3%‘
and 15.2% after | day of curing. Additionally, it was found that the highest increase in STS
appeared when the volume contcn\t &gmmsmesﬂ% ot ,d;@ concrete It was reported that

F [ : J\d\
T < |
_ﬁmp ) Kumar P’
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: specimens of green concrete containing WRPF performed sigrliﬁcanﬂy better than the
~ control mix. At 28 days of age, the different fiber volume fractions of 0.25%, 0.50%, 0.75%, -
1.0% and 1.25% improved the STS by 17.2%, 26.2%, 20.3% and 17.2%, mpectively:
‘ compared to the control mix. The optimal fiber content for the STS was 0.50%. Similarly,
the addition of WRCF enhanced the STS of CBCs. The effect of fiber bridging on the
splitting portions of the samples acts as a stress transfer from the constituents ofthe concrete
: to the fibers, which is why it sustained.the total splitting tensile stresses gradually and
" eventually improved the STS of the samples. Moreover, at 180 days of age, an increase in
" STSof I5. 4%, 17. 9%, 19.2%, 11.55% and 7.7% was observed with fiber fractions of 0.25%
o.so%, 0.75%, 1.0% and 1.25%, although this strength was slightly greater than that from
91 days of age. Furthermore, the greatest STS increase was observed at the fiber
| proportions of 0.75% and 0.50%, at 180 and 91 days, respectively. Similar outcomes for -

enhancements inSTS were also stated in numerous studies

IPmgh L0 298
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Figure 4: Concrete Tiles in Rubber moulds
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The influence of MSF and WRSF on STS of scC, The mixed M0, M01, M02 and
Mo3 represent self-consolidating concrete with MsF contents of 0, 0.5, 1.0 and
15% respectively. The mixes M11, M12 and M13 represent self-consolidating
concrete with WRSF contents of 0.5, 1.0 and 1.5 %, respectively indicates that a rise
in STS was recorded at 7 days with WRSF when compare'd with the normal SCC,
which further improved at later ages. A significant rise in STS can be observed with
the addition of MSF fiber. A maximum of 50% improvement can be seen with the
addition of WRSF at 7 days with 1.5% fiber content (M13), which was further
improved at later ages. When compared to plain SCC without fibers, WRSF and MSF
exhibited superior tensile behavior at later ages. The inclusion of WRPF with various

fiber aspect ratios resulted in a drop in the STS ranges from 9 to 16% when compared ‘
to the normal concrete.

for Tee ™ 24\
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CHAPTER 5
PROBLEM STATEMENT

roject is about '
Onr.;-) J £ out to compare the results of normal concrete tile to the concrete tile with
: addition of waste plastic fibers. These kinds of tiles reduce cost and wastage. In addition of
F are H N . .
B ey easy in manufacturing and installation process in industries for flooring and

reuse them in innovative way by modern techniques.

Solld waste management is the most pressing environmental challenge faced by urban
and rural areas of ngerla Nigeria, with population exceedmg 170 million, is one of the
largest producers of solid waste in Africa. (Bloenergy consult 2016). There is rapid
growth in the Nigerian population and the increase in populatlon comes with increase in
waste generation. ngcna generates around 32 million tons of solid waste annually, out of |
Wthh only 20-30% is collected (Bio-energy consult 2016). The waste are disposed in

openspaces, road sides and within residential buildings. Sorting plastic waste and using it

" inconstruction will reduce waste accumulation to a great extent. There are construction

stages that does not require normal concrete or heavy load and alternatively lightweight

can be used on the building or structure.

"The continues rise in solid plastlcs waste and cost of building materials over the years in

Nigeria and the world at large, forced researchers to look for ways of addressing the
problem. Plastics waste which is one of the non-bio-gradable materials as stated earlier
ironmental pollution, and there is the need to find solution to such

causes a lot of envi
rtcd that recycling of waste materials can be ec

menace. It was repo onomical and as a

consequence reduces pollution and contamination.
The problem with cement concrete are interms of low tensile strength, permeability to

osion of reinforcement, prone 1o biological or chemical attack, poor

liquids, corr
- freeze/thaw rcsxstanccs Research and Development has a new dimension in the useof

 affordable local building materials in addressing
°fWastc plastlcs and other admixturesfor improving the performance of concretes.

Cement and sand are tested as per IS standards and verified. he recycled plastic was used
with partial replacement of fine aggrcgate at 5%, 10%, and 15% for making the concrete

- specimen, The plasticaggregate with size of less than 4. 75mm are used.
R A R ) “sm“\e of T&b\\\ il .;\f

the concrete drawbacks, such as the use
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i To accomplish the above set objectives in the present study the mix design for strength was
- developed basedon trial batches. Numbers of tiles each with 15%, 20%and 25% 30% 35%,

replacement of cement by waste plastic have been cast for assessing the compressive ;

_ strength of concrete. Then six numbers of tiles should be with the replacement of cement
~ by waste plastic have been cast for assessing the compressive strengthof concrete tiles. The

- Table 3.1 represents the concrete mix proportion. Figure 3.1 and 3.2 represents the waste

- plastic and plastic hot gel 1sed in the present investigation.

- The primary focus of this research is on environmentally friendly construction materials.

- Furthermore, this state-of-the-art study examines the influence of RFs on the MPs of CBCs.

~ The key aim of this review is to evaluate and thoroughly examine the existing literature on
" the impacts of various kinds of RFs on the overall behavior of composites. The
compressive, flexural and tensile strength, and the durability of RF-reinforced CBCs are
- analyzed. This study will provide a baseline for ﬁtum studies on RF-reinforced CBCs.

Researchers will benefit from the study’s comprehensive overview of RF output
characteristics.
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" CHAPTER 6 ,
TERIALS AND METHODOLOGY

Ordinary Portland Ce
ry ment 33 grade were used to make concrete tile to compare with fiber

added concrete tile.
a The river sand and 10mm coarse aggregate were to be taken for
specimen casing.

properties of Materials

' Initial setting time = 30 minut
| Fines modu lus i 754 es for sample cement Final setting time = 10 hours

~ Specific gravity of cement = 3,10 g/ce Specifi .
Percentage of water absorbed = 5.21 % pecific gravity of fine aggregate (G) =2.44

: Specnﬁc gravity of coarse aggregate (G) = 2.58 Percentage of water absorbed =1.71%
- Mix Ratio

 Mix design of normal concrete tile is 1:1.5:3 Mix design of concrete tile with plastic fiber is

“having 5%, 10%, and 15% of plqstic fiber with respect to weight of cement.

_ Table no. 1
. . DIMENSIONS OF TILES _ ,
LENGTH "~ BREADTH ' - DEPTH (mm)
Cmm) (i) *" 5 SRR
487 - ' 457 s e 20,

-5

S
.For le: :’: %(o\\of‘
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~ pxperimental Investigation

" preparation of mold: 300m’“*300mm 3
l 10mm size mold i
pecnmens The tiles were casted wig, manually, were prepared for casting of tile

for casting of tile specimens,

;h;p‘:as\;e;g: :::d‘;;‘REE(ii B:dbroad!y classified into three categories, namely,
| et to produce WRPF, post-consumier plastics are
P"°°°55°d and washed before being sliced manually through a paper shredder or a
compact disk (CD) cutter device. The bottom and neck of the plastic bottles are
- removed for other uses. Other scientists have used long plastic chips made of
machmed steel waste pleces in commercial vehicle plants, In technological plants,
plastlc fibers are produced. Wasted polyethylene terephthalate (PET) bottles are
" used as raw materials for ‘the replication of plastic fibers; after spinning,
_ stretching, stabilization, winding and polygraphing, the process begins with
crystallization, drying and a pneumatic conveyor, and then progresses to the dose,
3 extrusion and filtering. The fibers have tcnsilc forces between 263 and 550 MPa,

and a specific gravity of 1.34 kg/m3 Some scientists used maleicon hydride
graﬁed polypropylene to cover the surface of the WRPF for the de-bonding
among the fiber and concrete. This enhances the distribution of RF. The waste
carpet recycling process begins with the sorting of waste carpets according to fiber

" type and production, and then progresses to mechanically separating the fibers
from the backing using a series of screening, shredding, cutting, tearing,

: screening, sifting and cleaning tools. The end product.can finally meet the quality
‘management standards. A portion of the waste recycled carpet fibers used in

' concrete come from waste carpet recycling plants. The majority of WRSFs are
producgd from expired vehicle tires. WRSF can be separated mechanically from

explred tires through shredding and cryogenic methods; it can also be produced

"t'hrough anaerobic thermal degradation, such as microwave-induced and

" conventional pyrolysis.

He(,\\ \0logy
C diaNR \nstitute ©
For Te: f‘“‘“a_a’ %ﬁ{c\\w‘
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K MATERIAL PROPERTIES

i . Ordinary portland cement 33/43 grade were ygeq
- added concrete tile. The river sangd/y sand and |
: spOClmen casing.
@ Cement - 1bag(50kg)
Fine_aggregﬁte - 125kg
Course aggregate:-

10mm - 180kg

6 mm - 60kg
Water - 60 litre i
Plasticizers/ Water reducer- 400m]

to make concrete tile to compare with fiber
Omm coarse aggregate were to be taken for

R

-

2 ®© v Vv @ o

‘We can also add color according to our requirement and red & yellow is common color used
~inftiles. :

The properties of each materials used to produce ngh Strength Concretc are discussed
 belowin the followmg sub-section. -

Cement

..hv-.d-‘—‘ 'f:&“

Figure 5: Cement

The Portland pozzolana ccment is a kind of blended cement which is produced by etther

lntergmdmg of OPC clinker along with gypsum and p‘o%zc{)hl\ani@gmatenals scparatcly or
; - \ndia, NJR \nsmu e

. a . ¥ .
\PnnC\P ) Scanned with CamScanner



roughly blending them

f.m:ten:l c:ntalmng silica m":x :e:;:?emfo‘::p‘::t lons. Pozzolana is a natural or amficlal
j‘:i_ aluminous material Which in itself possesses Il:t‘::yo:-,en:u::er PR Sl"CCOU; o
chemlca]ly react with calcium hydroxide at ordinary tem '::;t:::\s :'bpemes, ut :
;:possessmg cementations properties, Portland pozzolona cepment t; orm]com:outn sr

.hydratxon and offers greater resistance to attack of T

; of aggressive waters than ordinary
Portland cement.Pozzolona cement shall comply the requirements of 1S 1489, 53 grade
\“_‘Portland pozzolona cement with brand name Shankar C

“The addition of silica fume (SF) cr e Comett s goad b i proles
cates a dense and compact cement matrix, and
;inct.'cases the bond strength among the fiber surface and the surrounding matrix, thereby
"k‘.improving the CS and ductility of WRSF concrete. However, increasing the fiber content
beyond the threshold value has a detrimental effect on the cement matrix structure,
“ultimately resulting in the fall of the concrete’s CS. This investigation was conducted
"i‘;sing WRSF fibers with varying volume contents up to 0.75%. The results indicated a -

5% increase in CS With a 0.5% fiber content, but an unfavorable impact of fiber
; incorporation was noted when the WRSF was 0.75% content by volume, resulting in
‘non-uniform  fiber dispersion and a non-homogeneous cement matrix; this
inconsistency in the coniposites matrix eventually resulted in an 8% decrease in CS.
‘Similarly, 3% of WRSF by mass was recommended as the optimal dosage for higher
_rollcr-compacted concrete’s CS. With a fiber volume content of 0.46%, a decrease in
QCS-ﬁ'om 33.61 to 31.60 MPa was observed, and it was determined that the random
Adlstnbutlon of WRSF in CBCs might cause fiber congestion, resulting in a small
decrease in CS. Another study discovered an optimal content of hybrid WRSF and ISF.
'By combmmg 30% ISF and 70% WRSF with a total content of 1%, the CS improved by
5-10%, while a fiber fraction of 1 25% resulted in a CS loss of 5%. The shape of the

‘ﬁbers their surface morphology, and the quantity of rubber affixed to the WRSFs from

wastc tires all significantly affect the concrete’s CS. With the addition of 0.46% of rough

and randomly distributed WRSF, superior resistance was observed against crack -

occurrence, as well as @ 25% increase in the CS. The existence of rubber attached to

thc surface of WRSF, on the other hand, has a negative impact on the concrete’s CS.

~The hydrophobnc nature of rubber an e
“ has an unfavorable influence on the performance of concrete. The results indicated that

the CS value decreased from 135.5 to 130.2 MPa, but WRSF without any rubber

' attached to the surface mcreased th° cg val_\!ﬁe\fmmel é‘swé‘“m“) 4013 MPa (4.3%). The
¢ For A\ C\A

0{\
[1 n\(ﬁ\ Kuma\' porw®

d the lack of adhesion to the surrounding matrix
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In general, the addition of WRPF resulted in the decreased CS of CBCs. The loss of CS was

documented in several studies carried out to investigate the MPs of CBCs comprising PET

waste fibers of varying content and length, When 1% PET waste fiber was incorporated into

no CS enhancement was observed, while 1.5% PET waste fiber content
reduced the CS. Numerous researchers haye investigated the incorporation of metallzed
WRPF into CBCs. A study used waste fi bers with varying.

cement mortars,

lengths (5, 10 and 20 mm) and volume contents (0. 5, 1.0, 1.5 and 2.0%). Their findings
indicated that adding 1% f ber volume resulted ina sllght decrease in CS; however, addmg
more fiber volume resulted in a greater decrcase in CS. Increased the fiber length increased the
CS loss. Another study exannned the effect of hlgh-dens1ty polyethylene RFs on the MPsof
concrete, Fibers of 0. 4 0.75 and 1.25% content and two different sizes were used. There
was no effect on the CS of concrete ‘with the addition of the fibers. Similarly, another
study was performed on the MPs of concrete beams usmg PET waste RFs produced from
bottles. Various coneentratiqns of Wé;té fibers ranging from 0.25 to 2.0% were used, and the
results indicated a sllght increase -in concrete CS vup to a proportion of 1% fiber. A
decreasein CS waélobéer'ved’a'sthe amount of fiber increased. The improvement in CS
could be atu-ibuted'tc_} the fibers’ pi'oper A’dispersion»within the mix. Furthermore, the fibers
reduced the propag’étion of microcracks, lengmening the time before they fail, and the
samples required ‘extra load to expand the cracks. Additionally, the reasons for the decrease
in CS for nlore than 1% fiber ‘a"ddition‘ are related to the production of bulk and the
segregation of t'bcrs The same results were also obscrved in another study. It was noted
that the addition of 1% PET waste fiber increased the strength of concrete by
approximately 5. 2 and 7 3%, when two different aspect ratios of 35 and 50 were utilized in
the concrete as remforgement, rcspectlvely Comparable results have been observed in other
Studies when d;ffgrent kinds of WRPF were used in CBCs. Another study conducted on
concrem contammg stralght and deformed WRPF of varying lengths and volume content
reported aCs decrease of approxlmately 0. -8.5% for both straight and deformed fibers.

The CS loss was grea,tcr for straight fi bers ina smaller quantlty. whereas the deformed fiber’s

, negauve eﬁ'ect was sreate" at higher ““’“:ﬁlff qiute wem ology
AT EX ROt T dia :
i st o JOON oo S ECICY
ml’ankall(“ma‘ P

- (Pri fincipal).
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é of concrete Incorporating distinet smounts of WRCF ranging
from 0.25 10 1.25% was Investigated, 1y ygq discovered that increasing the fiber comtent
;- deereased the CS, However, this decrease was not excessive, and the C$ remuined witsin
- the penmissible limit for siructural applications, The resuts indicated that the concrete C$
Mmcd by 2.14%, 6.14%, 10 23%, 14.8% and 20.76%  fiber fractions of 0.25%, 0.50%,
075%’ 1.0% and 1.25%, respectively. The decrease in C$ was possibly due 1o the presence
-, of porosity and voids within the matrix because of the WRCF's ddiion and the existence of

'?L_j""“k bond at the fiber-matrix transitions, Similarly, a further study on the creation of eco-
 fendly concrete containing varying proportions of WRCF was carsied out. A shight
decreue in the CS was found as the WRCF proportions were increased. At 93-days of
| ': curing age, the reduction range was 1.6-20.8% compared to the seference s, Whike
- comparing the CS with th: age of concrete, the 91-day CS of WRCF conerete was increased
© by 2.8-21.3% from 28-days, and by 9.7-23% from 7-days of age. Additionally, the
' researchers investigated the combined influence of WRCF and palm oil fuel 2sh on the CS
of eco-friendly concrete. It was discovered that substituting 20% palm oil fuel ash for
 cement and 0.5% WRCF reduced the CS by 18.2%, 16.3% and 54%, 1.7, 28 and 91-days
. age, respectively, compared 1o the reference sample. The use of WRCF showed 2

" considesable reduction in CS by 15%, 35%, 23% and 51% at 0.5%, 1.0%, 1.5% and 2.0%

ﬁbercomans, respectively, at 1 day of curing age. This reduction was mitigated to some

: Miésdncuﬁngagcofdwomerucmplﬁ increased. The same results were obtained

;;'Mm‘dfvayingshapesandvolwnemmmm A slight decrease i the
8 s otod “when” waste-reycled ylon fiber fods “apéts es ncorpormed ko fhe

- CBC. Furthermore, it was observed that adding 1% waste propylenc carpet fibers had

: ducemuble adverse effect on the CS of CBCs.

7 lnﬂwcompamonoftleSofmlm,acmmol mix containing natural coarse aggre-
wonlyfepraal(edbyCNC and a control mix containing natural finc aggregate only
reprmwdbyCNFwntlmndw:moutfbcrs The water cement ratiois 0.34 for the CNC
andCNFmixu 'mefgm indicates that the mix CNF has a higher CSthan CNC at all
: aga me =nabled a more dense pore structure and improved the interface
mytdwemmtmamxamlaggnm Moreover, fiber addition enhanced the CS of the

" mansfacturcd stcel r,b,msp)md WRSF on the CS of SCC. The mixes MO, MO1, M02
oWz Whlknts of 0, 0.5, 1.0 and 1.5%,
.;aod M03 repruent :elf-cauohdaun% m\m |

m ‘a@xoﬂ

o | Kumar per¥

ka|
DgPN (principe)
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consolidating concrete with
ndicates that the 7-day CS of

fitrol mix (M0), However, at

Comparigon
the later ages, i.e., 28, 60, and g days, o With .the o
~ self-consolidating concrete with the g Was a significq

ddition of WR
SF (M1
control mix, which was Minutely Smaller than the self-co(Ml id
nsoli

€ CS of fiber WRp

Nt improvement in the CS of
s M12, M13) compared to the
ating concrete with micro-SF
composites with respect to the

Ry deplcts the percentage Variation i th

control mix. A CS increase of 37.68¢
"o Was observed at l

- 5%

- after 90 days, in comparlson With the contro] i, T o content by volume of MSF

] i nhancement in CS with WRSF at

F and WRSF in sclf-consohdatmg
when speclmens were investigated for their compressrve

at WRSF was' more efficient than MSF at resisting cracks

and dclaylng a smooth failure of specimens devoid of high damage, i.c., the broken matrix

: remamcd attachcd to the WRSF deplcts the ultlmate CS of the control concrete and WRPF
rcmforccd concrete Whereas the ultimateCS of concrete means its maximum compressive
slrength, the CS of the control concretc was 30.8 MPa, which is 6% higher than the

. avcrage of all of the WRPF remforccd concrete samples, Addltxonally, the variation in CS of

: WRPF reinforced concrefe compared to the control concrete was greater at higher fiber
contents than the lower fiber content. Moreover, the reduction in CS was related to the aspect

~ ratio of the WRPF tlber samples with longer fibers performed worse than those with shorter
jengths. Considering the results and their variation intervals, it could be concluded that thf:
TS v T i Aol _signiﬁcant_ly affect its compressive strength. the
addition of SF than the waste plastic fiber due to the increased mechanical strength of SFs.
‘Additionally, the improvement in CS was more noticeable in FRCs with age, where the

reater than the CS at 28 days. The increased CS of FRCs may
g

~ €S at 90 days was 25% continuous hydration at later

' be attributed to a strengthencd fiber—-matnx bond caused :); o o i
(4] CI'S,
f FRCs contammg two types

4 :Ig:s, represents the C; 0 . (CTR) ﬁbers at 6, 8 and 10% contents by weightof cement.

and control kraft pu .5, 045, 0.4 and 045
: W )WIth 6, 8 and 10% mixes thh 0.42, 0.44, 0.44, 0,40, ‘::e:ed e e
."'"water i the ages of 7 28 and 56 days were 0

‘cement ratios

ti
0.42, 0. 42, 0. 35, 045, 0.39 and 0.35 water:cement ratios
10/6 Gy 43 ’ 44 0 44 : ed. The C8 decreased sngnlﬂcantly as the ﬁber

sery
. for the ages of 7, 28 and 56 days v::;ﬂ:;mﬂﬁ Y ?ﬁ\éﬁf“ with 6% fiber
0

; A °°ntent increased w:th eachF “P“V 4l

ok TQA/OW/’[ [ Porw®
R R R o) K P

R A GRS __,__._..g?-nm"‘ )
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15}. ontent had the highest CS, between g3 8 and
6 and |

" composite with 10% TW f; 9.1 Nimm? at 7 and 56 days. The

bers had the |
; . Jowes
. 7 and 56 days.This decrease may be exp, s e 42 o By Mmoo

. lained by th . . .
 results in an increase in voids, which wea'kcans.the):na\t':::nclt Nointoer b

| rese : ;
Numreert:u: smdar:l: Studies found an increase in FS when WRPF was added to the
Nne . as .
cob‘=rs g Pys : conducted to determine the effect of waste high-density polyethylene
! OF Goncrete. Two distinct sizes of fiber and content in the range from 0.4

. N
to 1.25% were utilized. The results revealed a steady rise in the FS of the CBCs. The

~ specimens With smaller fiber lengths and diameters resulted in a greater FS than the

. specimens ‘with . longer f'lbgrs and higher diameters. Similar results were observed in
numerous studies on cementitious composites containing distinct fiber quantities and sizes.
The effect of WRPF addition on the MPs of cement mortar was examined. The
improvement in FS was observed at a 30% volume content after 28 days, and at a 50%
volume content after 63 days. The factors contributing to the increase in the FS of the

‘ concrete compositcS 'areA the presence of fibers in the concrete tenéion zone, which resist
tensile stresses and microcracksfor a small period of time, thereby increasing the microcrack
bridging action. Several studies reported that the maximum FS improvement achievable
with WRPF-reinforced concrete is at 0.5% fiber content in CBCs. Another study
reborted FS improvéd by 19 and 7% when the fiber propo»rtionsvwert? 0.5% and 1.0%,
respecﬁvely. On thé‘bther hand, metalized WRPF was 'addgd to the green CBCs to
investiéate its eﬁ'cgt on the cohcrcte"s‘ various propertiés. It ‘was found that an
increasfng amount of fiber in the concrete composite resulted in an increase in FS, with the

maximum value observed at 0.5% fiber content. Additionally, increasing the fiber content to
‘ 0.75% resulted in a decrease in the concrete FS, but it remained higher than the control mix.
, Si-mi larly, another study reported that WRPF reinforced concrete .with a 0.4% fiber dosage
eihibited the hiéhest FS enhancement. At the age of 28 days, concrete samples with a
waste fiber content of 0.2 and 0.4% had an improved FS of 23.8 and 35.6%, tespectiyely,
corﬁpared to the reference sample, Increased fiber dosages resulted in a d.ecrease in
 concrete strength. Additidnally,'the presence of waste fibers may act as a barrier to crack

growth, and may move across the cracks to transfer interior forces, increasing FS. Some

"Va'uthors described the effectof crimped and smooth WRPF on the properties pf cement-

based materials. The samples with crimped fibers exhibited better strength than the

| Fners. The 1 f an experimental study revealed that, with fiber
samples with smooth fibers. The results of an ¢ Techn0logy ,
g ) N 1 \ndia NR \ns\\\f;\e of —

S Re s I
g O
o !
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“!“ dccreau in
Furthermore, a 9% reqye| S was

WRPFareinforeed conerey,

noticed for different fiber sizes,
on in g Was observed gg

c '
'“mnleﬁcognparcd o the samples of plain concrete (PC). The

+ AL @ curing age of 28 days, the P8
was used proportions of 0.5%, 1.0%

Some rescarchers reported a decrease in FS
RPP were incorporated,

was reduced by 4.6%, 7
and 1.5% in concrete,

fespectively, Additionally,
when various lengths

and volume contents of W

the fiber amount improved the FS (o a ce
FRCs were between 3.64 and 4,11 MPa, w
- The enhancement was more signifi

rtain extent, At 28 days of age, the FS of the
ith 0.70% fiber content having the highest FS.

cant than that of the PC specimen. Likewise, the
addition of WRCF influences the MPs of CBCs, The volume content of WRCF fiber was

varied between 0.5 and 2.0%, with a 0.45 mm fiber diameter and a 30 mm fiber length. The
~tesults indicated an increase in FS due to the addition of fibers, At | day of curing age,
all of the specimens containing fibers had a greater FS value than the PC specimens. On

the other hand, at 7 and 28 days of curing age, a slight reduction in FS at 1.0% of fiber
content was noted. At 28 days, the maximum FS was 6.25 MPa with a 0.50% fiber
content, The strengtﬁ was 17.9% greater than the PC, whereasl the FS was reduced by

approximately 17% as a result of the addition of 2.0% WRCF. It has been reported that
3 the addition of WRCF up to 1% content improved the FS of CBCs. Furthermore,
' another study on the manufacture of ecofriendly concrete with a WRCF of 0.25-1.25% and

. length and diameter of 20 mm and 0,45 mm was carried out. It was discovered that
~alen

incorporating RFs into concrete at 0.25, 0.50, 0.75, 1.0 and 1.25% proportions increased the
 FSby11.23,24.7,20.22, e . |
e I l' 23 and 10"1 1%, respectively, at 28 days, in comparison with the plain control mix. A
» 4 o ’ ’ i - . - .
fiber content of 0.50% was optimal for the maximum FS. The increase in FS was duc to the
5 ra:k i i 'prdbcss of the fibers. A similar improvement in FS in CBCs with the
. erack-arresting proce 7 g
s addition of RF was also stated by other researchers.
7\
24l
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Granite dust

sand ‘
Natural river-bed sand was collected &
nd used. Clean and
¢ State. It has a i ) g ‘ and sharp sand was collected from
Lz.xg.o el specific gravity of 2.65 and fitness modulus 0.4. It was oven dried at the
Civil Englneenng Department of the FederalPolytechnic 4,
i ' ¢

3

cal stone crushing unit from Offa, Kwara state

‘Granite dust was collected from lo
eved by IS: 4.75mm sieve

the point of collection and was si
ederal Polytechnic, It has specific gravity of
ratio of 0.42.

(Figure 3). It was dry at

at the Civil Enginecring Department, F
1, density of 1 .85gm/cc and void

2.57, fitness modulus of 2.4

N

nite dust
| ' nn010%Y

Techno \ndia NR \nstitule oﬂec”

SERBE Al

For
3 or P.anka".Kumal' Pomw:
i erincipa)

Figure 7: Gra
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Clay Ccment and Aggrcgates Mix Ratio
Clay was collected from a hand du
: g well in Lagos and it has a specifi i
ic gravity of 2.7. The
clay was sun-dried and pounded (to loosen the particles) to a fine p:der "y

Plastic Materials

‘?;h'::::: :aterials (PET, HDPE and LDPE) were sourced from Lagos State. They were
. en shredded into very small pieces by a grinder at a plastic processing outlet.

Other materials used are hand gloves, nose masks, safety boots, 1 melting barrel, a spade

- with a metal shaft for staring of hot mix, Industrial gas as sour::e of heat, mold (200mm X

100mm x 75mm), used engine oil for lubrication, metal tablefor mold placement, hand trowel,

and aPyrometer.

Figure 8: PET Bottles

Hemone
i Al the pavanent biock samples produced for this rescareh work were molded from 2 metal
Pavement block samples were produced for

mx|oommx75mm. 80

 mold measuring 200m
Clean shred

ded plastic waste materials were melted at a

each of the dlfferent mix ratios.
"-,:"' “ﬂnperam of about 130.250 °C and mixed in different propomons by volume.
i i A coi T .1\“¢\QNJR\ns\'\\u\e oﬂech;\\ ay

'- R TR i st
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Figure 9: Vibration Table

Plastic Melt and Granite Dust :

Pavement blocks were produced by mixing plastic melt and granite dust in three different
proportionsby volume_m ratios of 50:50, 40:60 and 30:70.

Plastic Melt and Sand Mix Ratio

. Production of pavement blocks by mixing plastic melt and sand in three different proportions
by volume in ratios of 50:50, 40:60 and 30:70.

: Plastie Melt and Clay Mix Ratio
Production of pavement blocks by mixing plastic melt and clay in three different pmpomons
% ; by volume in ratios of 50:50, 40:60 and 30:70.

"“l‘hc matena]s (cement, sand and granite dust in the ratio 1:2:4 respectively) were mixed

“ thoroughly with a shovel until a uniform mix was obtained.

":I--Water was added ina ratio not exceedm

g 0.6 tocemetit.
: | "-The resultant mnx was hardcned and °“"°d

T chn-a'iogy
\nd\a NJR \ns\\\u\ e of ; r"
l‘ . N
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Laboratory Tests

Five tests were conducted for the study namely; Compression test, Water
absorption test, Flexuraltest, corrosion and Oven test. Comparison was made based

on all except the oven test which was undertaken to determine the temperature at
which the products would fail.

Compressive Strength Test
The Universal Testing Machine was used to measure the load that crushes each
: sample. The compressive strength was calculated using the following formula:

 Compressive strength=Load/Area;
3 whe.re the surface area for each sample is 200mmx100mm =20,000mm?2

Water Absorption Test
The weight of each oven dried sample was measured as weight dry - The weight of .

each sample soaked for 24hours was measured asweight wet.

The wates' absorption rate was calculated using the following Formula water

absbrption rate #(weight wet - weight dry)/weight dry x100%

| Flexural Test
The ﬂcxural test was camed out using an automatic Universal Testing Machine. By .

this test, the amount of force at breaking point ofeach sample was determined.

. - Oven Tcst

" The oven test was carried out by placmg plastic derived paver blocks in the oven and

| recording the points at which they fail. -

'Acld Test s N -
a weak sulfuric acid (HZSO4) with. pH value of 6.

Block samples were digested with
Bothcompresswe and ﬂcxural tests were camed out onthe block samples after 10, 20, 30, 40,
te 0‘ Teb\\ W J ‘i )

50 60 70 R PERh, r % ,\.- ’ nd\aNJR\“s“m

Foraee: .‘)\c\\
: ;. .“j 2 ¢ .-ngrr;[nka‘Kuma[ Pch
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80, 90, and 100 days. These |
S test
with acid. results were compared to results obtained before activation

Data Analysis

The mean val :
' , l ues of three specimens of everysample were taken at every instance to represent
€ sam H v
sample for each test carried out and presented in tables. Simple Bar graphs were usedto

present the data from each test.
RESULTS AND DISCUSSION
Compressive Strength Test
5!
Compressive Strength
(N/mm?*)
U — ~ 5~
509 Granite dust :;—# | =
§ =
g e 6026 Granite dust # o
LR 709% Granite dust | T = e
R c0%Sand NSNS
g i v
609% Sand x— ‘sb
702 Sand r-——- P
50% Clay SO
60% Clay _ g
70% Clay b g
: 5 '
Cement/Concrete mix ==l A

. figure 1 shows the reéult for the compressnve strength of the different samples represented on

y \ndia NJR \nstitute of Teu’\; 00y

gl
K

' | . panka)
Compressive'Strength of each of the 10 Samgqhnmw) Blocks.

Fisure 1: Compressive Streggiit .

Figure 1: Table showing the

i -:whlle other mix ratios equally have their degreesof variation.

gt
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wafer Absorption Test

The Compression fest shows that the mix ratlo All the sample blocks produced
from plastic melts have water absorption (WAR) values ranging from between
1.50% to 2,01% (Figure 3), All these values are abysmally lower than the WAR
17.33% value of the cement pavement block, This means disintegration of the
cement 50:50 (plastic melt: granite dust) has the highest compressive strength of

15, ON/mm2 (Figure 4), a vilue whlch is almost three times the 5.9 N/mm2 value of
the cement derived pavement block,

pavement blocks by alternate ‘wetting and drylng is more llkely than in the plastic
derived pavement blocks. 1t also means underscores the reason why cement paver
blocks support the growth of algae, spirogyra and mosses on its surface [26-27].

e

Water Absorption Réte (%)

{
cwna»gbggag!

50% Granite Dust
60% Granite Dust
70% Granite Dust

50% Sand

P
60% Sand F

RE

(B DL ESTSTLTILBIES T

i ol g i
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The Flexural test

fl
cement paVement block.

bl
pavement blocks

The comparlsons above show clearly that

ocks could thhstand greater forces (aggrcssm

resglt shows that the mix ratio 70: 30 (sand plastic melt) has the highest
of 14.28 kN, a vg_lue which is_'. above seven times the 1. 98 kN val'ue'of the

all'themix ratios of plastic‘derived pavement - |

n) before breaking than the cement derived

Fo{cea‘tﬁleaﬁﬂgmm

Table 2. Breakmg pomts of Geo-matenals af ljifferent Ratioé 4 k
Samplcs i Terc LBrcaking po nt( :
50’/« Gramte Dust P i 12 640
SR 60%GramteDust Ay T 10400
70% Granite Dust | .. 3,360
T 50%Sand ' 9,470
TG0t Snd 10,085
— ksad 14,280
: P /_50% Clay - 8,690
[ 60% Clay 6,072
70% Clay 4,480
Concrete Mix 1,980
46,000
a1.4,000
n.2,000
AD, 000
w00
ELo00 .

@000
L2000

Figure 3: Force Breaking Polnt
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RESULTS

»

The average of three samples was taken as the representatrve value of compressrve

rrength ofconcrete tiles for each batch and is tabulated in Table
'From the Table 4.1 1t can be concluded the compresswe strength of normal concrele tiles as
when waste plastu: is replaced wrth cement in pereentages, ‘the compresswe strength
increases with i mcrease in percentage of replacement of waste plastuc. Up to the replacement
of 35% of waste plastrc by cement the compresswe strength mcrease Further the

"replacement of waste plastrc there no formatron of tllestake place
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CHAPTER §
. CONCLUSION

our aim of this experiment is to examine the possibility of plastic fiber added concrete tile
has more values than normal concrete tile while the depth is 20mm.

Thus the tested property. of concrete tile with 10% & 15 % of plastic fiber added has more
values than normal concrete tile while the depth is 10 mm. This kind of tiles are easy to
manufacmre and easy to install & replace in industries for flooring. These tiles are used to

avoid providing dam;:ers in mdustnes between machines and floor wlnle the plastic fiber
slrength is dlrectly prov:dcd to tile.

Figurc 11: Rubber Moulds

These tiles are used to avoid prdviding dampers in industries between machines and floor

while the plastic fiber strength is directly provided to tile,
The compressive strength and workability of waste plastic mix concrete with and without

addition of waste plastic was investigated and thefollowing conclusions were obtained,
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1. Addition of b plastlc gives hlgh compressive strength as compared 1o normal
tiles

2. The compressive Strength increases up to 45% by replacement of cement by waste
Plastic and voids should be partially ﬁlled

3. 1t was found that workability with 5% & 10% of replacement of cement by waste
plastic was not possible.

4, It was noticed ihat there ‘was reduction of compressive strength in waste plastic
concrete tiles of about 45% above compared to.normal concrete tiles.

There was mcrease in compresswe strength up to 35% of replacement of waste plastic
by cement in concrete tﬂes ; ; ,

The present study has efﬁclently and effectwcly demonstrated the application of
waste plastlc mto useful constructlonal matenals as well as reducing its menace in our
surroundmg The plast:c Wastes httered all over the environment can be converted to
useﬁtl‘ const_mctnopal‘ matenals more ecox_lomlcal than cement.

on the outcome of the mults of the vanous tests camed out, the study has clearly &stabhshed
that the plastxc denvcd paver | blocks are more rugged tcughcr, durable, heat- and corrosion-
reSlstant compared to the paver blocks prodltced ﬁ'om conventional cement. -

/’

e
‘K\‘ .

o0 \ndia NJR \ns\\lu\e ot Tech. 00y
Forh..- 6’.3‘ J\d\w\’ -
) panka) Kumar Perv=
(Pnnc\pa) :
. r 3
\

Scanned with CamScanner

e et et o stk et ol 8 A



1. IS 456: 2000 Indiay Standg
PRACTICE (Fourth Revision;

Methods
Indian Standards, New Dejy; o8

4.1S 10262 (2009) Gu:delines for conere

te mix deslgn proportionin

Concrete First Revision, Bureay of Indnan Standards New Delhj

g [ CED 2: Cement angd
5. Lakshmi R, §. Nagan @011y, « S

7. Kandasamy R. and R Murugesan( 2011), “ Flbl'e Remforced Concrete Usmg Domestic :
Waste Plastics As Flbres” ARPN Journal of Englneenng and Apphed Sclences VOL_ 6. MO, 5
3, MARCH 2011 7\t s e ST _
8. Nibudey R. N et al (20]3) “Strcngth And Fraoture Properhes of Post Consumed Waste :
Plastic Fiber Remforced Concrete 2 Internatlonal Joumal of Civil, Structural, Environmental -
and Iﬂﬁ‘astructure Engmeenng Research and Development (IJCSEIERD) lSSN 249-
6866 ,Vol. 3, Issue 2; Jun 2013 9 16 ‘ . g P
9. Pardon K. Kuipa, Cledwyn T Mangundal Olga Kmpal and Admlre Chawatama, »Use of
Pulverised Fuel Ash i m the Manufacture of Concrete Rooﬂng 'I‘iles Internahonal Joumal of
Chem Tech Research, v°1 6, No 12, pp 4991-4994 OGtober 2014 |
Usin ﬁnns technique. MEng.
- Samuel, 3, 0, 199, Manufactunng of Ceramic Tiles, Using ol
Biech) Research Pl'OJQCt Report, University of Ilorin, Ilorm. Nigeria. PP4° [

73.73.
""tunauonal Journal of ChemTech Research, 2017,10(11): 69-

d Properties of R
hal'll’ﬂ ) "Fabricaﬁon o g 1
GSlvakumar, VHarzharan, M Shanmug""" KMO . Tech Resemh Vot& o

s“ Internatlonnl Joumal of Chem

Ash Blended Ceramic Tile o Tec65
0.1, l4 R \ns\\\u\e 0
PP 4991-4994, OctobFef 20 \nd\ﬂ“ @
| ' _ ﬁ' anﬂ\ Kumar PoN‘ &% | | +
sy LY \pnnc\pa\) T aa R s e

Scanned with CamScanner



’

gubathra Devi.V, Gnanaye| M za

3 hanical properties of steel i M o o Fsperimertl Invsatiguion on, the
echa slag ceramic concrete® International Journal of ChemTech
s rnal of ChemTec

pesearch, VL6, NO.12, pp 4991- 4994, October 2014 swaes
3. M. Kumaranl, M. Nidhi, Bini p. R.

i"Eva
- astic miX concrete”, luation of strength and durability of waste
P

Vol 10-11 June 20)
5 International
echnology PP.34-39. JOUmal of research in advent

é .. d [T}
14, AS. Balaji and D.MohanKumar; Laboratory Investigation of Partial Replacement of

Coarse Aggregate by Plastic Chips and Cement”, Vol. 4, Issue 4(Version 9), April 2014,
pp.94-98, Int. Journal of Engineering Research and Applications.

15. M,Muzzaffm'.Ahmed,Dr.S.SiddiRaju; "Use of waste plastic in production of light weight

concrete”s Vol no.2 (2015), issue no-: 04(April) International journal and magazine of

Engineering, technology, management and research.

16. PromodS.,J.R.Mali ,GaneshV. tapaklre, H.R Kumavat;"Innovative techmques of waste

plastic used in concrete mlxture” Vol 03 speclal Issue 09 Intematlonal Joumal of research -
in Engineering and technology ' o » :

17. Raghatate AtulM.,” Use of plastlc ina concrete to unprove 1ts propert:es Vol: 01/Issue

3/April-June, 2012/ pp. 109-1 ll Internatlonal Joumal of advanced engmeenng research and

studies. O R ) .

18. R. Lakshmi and S. Nagan 44 Investxgatnons on durablhty charactenstxcs of e-plastxc waste
incorporated concrete” vol. 12 no. 6 marchAprlI 2011 Asmn Joumal of civil e llgmeermg
(building and housmg) pages 773-787 : e S

19. Nabajyoti Saxkla, J orge. de Bnto “Use of plastlc waste as aggregate in cement mortar and
concrete”, Feb 2012 Constructlon and Bulldmg Materlals by elvner page 386-400

20. Safi, B.; Sandx, M and Aboutaleb “The use of plastlc ‘waste as ﬁne aggregate in the, ¥

s“'lf‘mmpactmg mortars hffect on physxcal and mechamcal propertles“ Construction and “ ;

Building Materials, ELSEVIER 43, P 436- 442

21. Sabarinathan.A, Dr. Surcsh S: “an investlgatlon on ﬁ‘esh and h
“oncrete with plastlc ﬁbers and m-— sand” Volume 02, Intematlonal Joumal of Research and 5

Movation in Engmeering Technology Pages. 64 69 R ,t ofﬁ_ _
2. AS Balaji and D. MohanKumar "Laboratory Investigatnon of Pattial Replaccn:e:o M
Coarse Aggregate by Plastnc Chips and Cement’ Vol. 4 Issue 4(Vers;6n 9) Apn

ardened propemes of m30 3

P:94-98, Int. Journal of Englneenng ResearoP\:r:)?T?&g!i°?ti°“s e of7
[ *For \ ~‘“m:_a—m We\\ 0"
L :'._"" Pa ka\KumatPC ,
U principd)

: _36

Scanned with CamScanner



