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Abstract - The swift industrial growth and urban
expansion in the country have sparked a significant amount
of infrastructure development. However, this rapid progress
brings along a host of challenges, such as a shortage of
construction materials and an increase in waste production.
This paper focuses on the innovative reuse of waste plastics
as a partial substitute for coarse aggregate in M30 concrete,
which is commonly used in various construction projects.
We experimented by adding waste plastics in increments of
0%, 30%, 40%, and 50% to replace an equivalent amount of
aggregate.

Paver blocks, which are pre-cast blocks utilized in
constructing different types of pavements, primarily consist
of cement, coarse aggregate, and fine aggregate. With the
rising scarcity of raw materials, the costs associated with
these materials are also climbing rapidly. To tackle this
issue, we proposed the idea of partially substituting coarse
aggregate with plastic waste. Given the increasing presence
of plastic waste in our environment and the challenges of
recycling it, we aimed to effectively repurpose it by
replacing some of the coarse aggregates with shredded
plastic waste. The paver blocks were then cast and cured in
the lab, and we conducted tests on various strength
parameters to analyze the results.

Key Words: Paver Blocks, Waste Plastic, LDPE, HDPE,
Coarse aggregate.

1.INTRODUCTION

Concrete paver blocks are those handy, prefabricated
units made from a mix of cement, fine aggregates, and
coarse aggregates. You'll find them widely used for
creating pavements, walkways, driveways, and various
outdoor surfaces. Their popularity is no accident; they're
strong, visually appealing, and super convenient when it
comes to replacing individual units. Plus, the modular
design makes maintenance and repairs a breeze, which is
why they’re a go-to choice for both residential and
commercial projects.

One major issue we face with rapid urbanization is the
growing mountain of plastic waste, especially those pesky

disposed of properly, they can lead to serious
environmental problems, like clogged drainage systems
and air pollution from open burning.

To address the dwindling supply of natural aggregates and
the environmental challenges posed by plastic waste, this
research explores an innovative solution: using shredded
plastic waste as a partial replacement for coarse
aggregates in making concrete paver blocks. We
experimented with industrial plastic waste, particularly
polypropylene (PP), at different percentages—0%, 30%,
40%, and 50% by volume—to see how it affects the
properties of concrete. This approach not only promotes
sustainable construction practices but also offers a
practical way to manage plastic waste effectively.

Paver blocks, also known as paving blocks or pavement
blocks, come in various materials and shapes, including
concrete, clay, and natural stone. Common shapes include
rectangular, square, hexagonal, and interlocking varieties.

Made from a mix of cement, water, and aggregates like
sand or gravel, these are the most common and affordable
type. They are versatile and come in various
colors and shapes.
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single-use plastic bags made from low-density
polypropylene (LDPP). When these plastics aren’t Figure 1 Types of Paver Blocks
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2. Material Collection
2.1 Cement

Cement is a key binding material in concrete, bringing
together fine and coarse aggregates to create a solid, stone-
like substance once it cures. For this project, we used
ordinary Portland cement of grade M30 (specifically, JK
super cement), which meets the standards set by 1S8112-
1989.

Figure 2 Cement
2.2 Waste Plastic

The plastic waste we find in our everyday trash mainly
includes Low-Density Polypropylene (LDPP) and High-
Density Polypropylene (HDPP). Researchers have been
looking into industrial waste from Polypropylene (PP) as a
potential substitute for some of the traditional aggregates
used in concrete.

Figure 3 Waste Plastic

2.3 Coarse Aggregate

Coarse aggregates play a crucial role in giving strength to
concrete. These aggregates are typically broken stones
sourced from quarries, with sizes ranging from 4.75mm to
20mm. For this research, we used locally available coarse
aggregates sized at 10mm, which meet the standards set
by 1S:383-2007. We conducted physical property tests and
sieve analysis on these aggregates according to the

guidelines outlined in [S2386-1963, parts III and 1V,
respectively.

Figure 4 Coarse Aggregate

2.4 Fine Aggregate

Fine aggregates work as void filler in the concrete.
Naturally available river sand is recommended as fine
aggregate but because of scarcity and environmental
concern now a days crushed sand obtained by crushing of
stone is generally used. For this research work crushed
sand conforming to IS: 383-1970 is used. Fine aggregates
have size smaller than 4.75mm.

Figure 5 Fine Aggregate

2.4 Admixture

Concrete admixtures are either natural or synthetic
chemicals that are mixed into concrete to improve certain
characteristics of both fresh and cured concrete, like
workability, durability, and strength at various stages. In
this study, we're focusing on an accelerating admixture
called Supercon-100.

This  superplasticizer is a modified Melamine
Formaldehyde Resin, specifically designed to manage the
flow properties of fresh concrete. Superplasticizers play a
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crucial role in ensuring that the cement is evenly
distributed throughout the mix. They work by breaking
apart cement clumps, which releases trapped water within
the cement grains, making it available for better
workability. Typically, using a superplasticizer can
increase the slump from around 5 cm to about 18-20 cm
without adding any extra water. When it comes to
reducing the amount of mixing water, these additives can
cut water content by 15-20%, which in turn lowers the
water-to-cement (W/C) ratio by the same percentage. This
leads to enhanced strength and other beneficial
properties, such as increased density and water tightness.
For projects involving thin sections, superplasticizers can
boost workability to a level that allows for pumping with
minimal compaction, effectively preventing issues like
honeycombing. The permeability of concrete is a key
indicator of its durability. High porosity often results from
inadequate = compaction or cracks, but using
superplasticizers can help mitigate these issues by
improving workability while keeping the W/C ratio low.
Studies have shown that the permeability coefficient of
cement paste significantly decreases as the W/C ratio is
reduced.

Figure 6 Admixture

3.METHODOLOGY
1st. Material Sourcing and Preparation:

e Collection and sorting of plastic waste; acquisition
of recycled construction materials.
e Processing of plastic waste (cleaning, shredding)
and recycled materials.
e Preparation of any additional binding agent, if
required.
\)
2nd. Paver blocks Casting:

o Development of mix designs with varying material
proportions.
e Mixing and homogenization of the materials.
e Molding and compaction of the mixture into Paver
blocks.
e  Curing of the Paver blocks.
\)

3rd. Performance Evaluation:

e Testing of physical properties (dimensions).
e Testing of mechanical properties (compressive
strength).
l
. Data Analysis and Optimization:

e Collection and statistical analysis of test data.

e Comparison with conventional brick properties.
\)
. Reporting and Future Work:
e Documentation of the methodology and findings.
e Recommendations for future research and
applications.

4. Trial mix for M30 grade Concrete for Paver
Block

Finding the perfect mix of ingredients is crucial for
achieving the right strength, workability, and durability in
concrete. Engineers and contractors often run trial mixes to
play around with different ratios of cement, water,
aggregates, and admixtures. This experimentation ensures
that the concrete produced is tailored to meet the specific
needs of each project. It’s all about discovering the most
efficient and cost-effective concrete mix design for a given
application, ensuring that the final product meets all the
necessary performance standards. For example, a nominal
mix ratio of 1:1.5:2.7 (which translates to 1 part cement,
1.5 parts sand, and 2.7 parts aggregate) is typically used for
a trial mix of M30 grade concrete intended for paver
blocks.

Maintaining the right water-cement ratio is also essential
to ensure easy compaction and minimize porosity in the
final blocks. The aggregates are carefully graded to ensure
they pack well and reduce voids, which ultimately
contributes to greater strength. Interestingly, plastic waste
is sometimes used as a partial replacement for aggregates,
and its effects on the mix are closely monitored. Each batch
is mixed thoroughly to achieve a uniform consistency and
prevent segregation of materials.

Once the paver blocks are cast, they are demolded and
cured under standard conditions to evaluate their
performance at various ages. The insights gained from the
trial mix play a vital role in finalizing the proportions for
large-scale production of eco-friendly paver blocks.

The mix design ratio for 30% plastic with aggregate is
1:1.5:1.89:0.81

1 part of cement, 1.5 part of sand, 1.89 part of coarse
aggregates and 0.81 part of plastic

The mix design ratio for 40% plastic with aggregate is
1:1.5:1.62:1.08

1 part of cement, 1.5 part of sand, 1.62 part of coarse
aggregates and 1.08 part of plastic
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The mix design ratio for 50% plastic with aggregate is
1:1.5:1.33:1.37

1 part of cement, 1.5 part of sand, 1.33 part of coarse
aggregates and 1.37 part of plastic

SR.NO | Description Value

1 Compressive strength at 28 30 N/mm?2
days

2 Slump 80 mm

3 Type of cement OPC 53 grade

4 Specific gravity of cement 3.15

5 Type of sand Crush sand

6 Specific gravity of sand 2.87

7 Fineness modulus 293

8 Type of coarse aggregate 10 - 16 mm

9 Type of Plastic Waste LDPP & HDPP

Table no..1 Mix design of M30

5. Test Results:
Compressive Strength Test

Mix (M30) 7 Days 14 Days 28 Days
(N/mm2) | (N/mm2) (N/mm?2)
M30 (0%) 31.44 34.13 37.38
M30 (30%) 28.19 31.63 34.40
M30 (40%) 25.10 27.49 30.50
M30 (50%) 23.84 26.94 28.70
Table no.2 Test Result
40 1
35 1
301
251 3 M30 (0%)
201
15. B M30 (30%)
10 O M30 (40%)
571 O M30 (50%)
0+ .
7 Days 14 Days 28 Days

(N/mm2) (N/mm2) (N/mm?2)

Figure 7 Test result

6. Future Scope:

1. Shred Plastic is an innovative alternative material
for construction purposes.

2. Using Shred Plastic paver blocks is an effective
way to dispose of plastic waste, which in turn
helps protect our environment.

3. They demonstrate impressive qualities, such as
reduced weight.

4. These blocks are suitable for light traffic roads or
footpaths.

5. Plus, they require less time to manufacture.

6. The cost of paver blocks is lower compared to
traditional concrete paver blocks.

7. However, their compressive strength is not as high
as that of concrete paver blocks.

8. They can also be utilized in building constructions
with lighter load requirements.

9. Additionally, they are used in the construction of
compound walls.

7. CONCLUSION

In this experiment, we created paver blocks by partially
replacing coarse aggregates. We used M30 concrete mix for
casting these blocks, experimenting with 0%, 30%, 40%,
and 50% plastic. The results showed that the compressive
strength of the blocks increased steadily up to a 30% and
40% replacement of plastic aggregates, but then it started
to decline at the 50% mark. From our analysis, we can
conclude that the compressive strength of concrete
improves gradually up to 30% and 40% plastic coarse
aggregate replacement, but it decreases when we hit 50%.
Additionally, when we treated the concrete with an
admixture, it significantly boosted the compressive
strength. Interestingly, the strength of the plastic paver
blocks tends to rise with more plastic content, which also
results in lighter blocks. For reference, a conventional
paver block weighs about 6.850 kg, while our plastic paver
block comes in at just 6.00 kg. This makes it a cost-effective
alternative, with conventional blocks priced at 20 Rs each
compared to 17 Rs for the plastic ones.
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