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Abstract: One of the drawbacks of concrete is that it is fragile due to its poor tensile strength relative to its compressive strength. The
flexibility of concrete is another crucial characteristic. Because of the stress-strain's abrupt failure due to a rapid fall in compressive
strength in the post-peak load area, both concrete characteristics are low. Numerous attempts have been made to address the weakness of
concrete, such as recycling waste from different kinds of fiber, which is one of the constituent ingredients of concrete. To determine the
effect of Viscocrete 8670 MN and Polypropylene on the value of split tensile strength and modulus of elasticity in concrete, this study
will vary in the amount of fiber added by BN (0%), 0.3%, 0.7%, and 1% as well as up to 1% of the weight of cement. When testing 28
days old concrete, a cylindrical test object of 15 by 30 cm is used. The concrete's average split tensile strength values, according to each
variation, are BN (2.4 MPa), BPF 0.3% (2.6 MPa), BPF 0.7% (2.1 MPa), and BPF 1% (1.32 MPa). The average split tensile strength of
concrete is found to be 2.6 MPa, with variations of 1% for Viscocrete 8670 MN and 0.3% for BPF. For each variation of concrete and
Viscocrete-8670 MN equating to 0.8% by weight of cement, there are variations in the addition of HDPE BN plastic, 0.5%, 1%, and

1.5%, from the coarse aggregate passing the 3/8 sieve retained by sieve no 4.

Keywords: Fiber Polypropyelene, HDPE Plastic, Split Tensile Strength, Concrete Elasticity Modulus.

INTRODUCTION

One of the most popular building materials is concrete.
This building material is quite popular in the
construction industry. It is made of a mixture of cement,
fine aggregate, coarse aggregate, and water. This is
because the method of manufacture is relatively easy, so
it can be applied using high technology (machine) or
manually (Gunawan et al, 2014). To produce good
concrete, each coarse aggregate and fine aggregate must
be covered entirely by a cement paste, and there must be
no voids between the particles to create a strong bond
between the concrete-forming materials.

Concrete can also be called artificial rock; aggregate is
an inert material. The aggregate particles are bound
together into a solid mass by the paste, a cement and
water mixture. Therefore, it is easy to understand that
concrete quality depends highly on the paste quality (
Mulyani, 2004). Standard concrete has a 2200-2500
kg/m3 density using crushed natural aggregate or
concrete containing only aggregate that meets ASTM
C33M. Classification of standard concrete is concrete
that is intended to withstand structural loads, namely
structural concrete, and that which does not withstand
structural loads is non-structural concrete.

One of the drawbacks of concrete is that it is fragile due
to its poor tensile strength relative to its compressive
strength. Concrete's brittleness is closely correlated with
its compressive strength or quality; the more superior the
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quality, the more brittle the concrete. The solution that
can be done to reduce the brittleness of concrete is to
provide microreinforcement, such as adding fiber to the
concrete matrix (Datu, 2013; Purba et al., 2018).

One of the most essential qualities of concrete is
ductility. The low elasticity of concrete causes a quick
loss of compressive strength in the post-peak load area
due to the stress-strain relationship, which can cause
abrupt collapse. Numerous attempts have been made to
address the shortcomings of concrete, such as using
waste from different kinds of fibers as one of the
ingredients that make up the concrete (Zuraidah, 2018).
In its application, fiber concrete is used more as a
flexural load-bearing element than as a support for other
loads. The experimental results show the increase in
flexural strength is higher than the compressive strength
or split tensile strength. The fiber's volume fraction and
aspect ratio strongly influence the increase in flexural
strength. With an increase in the volume fraction value,
the flexural strength will increase, as well as a high
aspect ratio, which also increases the flexural strength
(Santoso and Widodo, 2010).

Fibers of either natural or synthetic origin can be utilized
to create fiber concrete. Natural fibers like coconut fiber
are typically derived from plants (Zulkarnain, 2021).
Fiber polypropylene used in this study is intended to
reduce cracks in concrete due to plastic and drying
shrinkage. In addition, polypropylene fibers can also
increase the compressive strength and modulus of
elasticity of the concrete. To ensure that the
polypropylene fibers are evenly mixed, the fibers must
be mixed with cement and sand for 5 to 10 minutes,
and then water and gravel are added (Tjandra et al,
2017).
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It has been demonstrated that polypropylene fibers
enhance the structural qualities of concrete. Concrete's
flexibility, the material's capacity to absorb energy, and
its resistance to shock loads, wear, and shrinkage effects
are among its attributes that can be enhanced (Adianto et
al., 2007). This study aims to increase the modulus of
elasticity in concrete to withstand the maximum tensile
load. To improve the average concrete properties, the
author added artificial fiber material,
namely polypropylene fiber, produced by PT. Sika
Indonesia and chemical additives in superplasticizers
are used in Viscocrete 8670 MN produced by PT. Sika
Indonesia, in terms of tensile strength and flexural
strength in regular concrete (Sujatmiko, 2018).

LITERATURE REVIEW
Concrete

Concrete comprises a specific ratio of water, fine and
coarse aggregate, portland cement or another hydraulic
cement, and additives, either added or not, to produce a
solid mass. Cement is one of these materials used to
build concrete because it possesses cohesive and
adhesive qualities that enable mineral particles to adhere
to it to form a solid mass (Gusanti et al., 2014). Concrete
is the material that people utilize most in quantity,
second only to water. The annual global use of concrete
is around 8.8 million tons, and this material will become
more and more necessary as infrastructure and basic
human facilities become more and more necessary
(Manuahe et al., 2014.

Fiber Concrete

To make concrete, fine and coarse aggregate, water, and
fiber reinforcement are added to Portland cement or
another hydraulic binder (Adianto et al., 2007). By
improving energy absorption, lowering plastic cracking
at the start of the concrete's life, managing cracks, and
preventing spalling after the concrete has cracked, fibers
in concrete will outperform concrete. Using laden
concrete also increases the flexibility of concrete from
brittle to more malleable (Zuraidah et al., 2018).

Two characteristics obtained from compressive testing of
fibrous concrete are the modulus of elasticity and
maximum compressive load. The results of recording the
deflection are used to determine the strain value at
maximum load and the behavior of the load curve (P)
and deflection (), also known as the stress and strain
curve. Fiber insertion results in negligible changes to the
modulus of elasticity. The maximum load capacity of
regular concrete can be raised by adding fiber. Before it
collapses, fibrous concrete has much more energy than
standard concrete. Increasing the fiber volume will boost
its potential to raise energy. This increase in energy
absorption is limited to the volume fraction range of 0-
0.7%. The rise in energy that happens is not too
considerable if the fraction content is raised to be more
than 0.7% (Maarif et al., 2011).

Polypropylene Fiber

Fiber The primary raw material frequently utilized in
plastic product production is polypropylene. Fiber
polypropylene is a hydrocarbon chemical compound that
can be either a single filament or a web of thin fibers
with a diameter of 90 mm and a 6 to 50 mm length
(Datu, 2013).

Table 1. Characteristics of Polypropylene Fiber

No Characteristica

Value

1 Minimum
Strength

Length
Diameter
L/d ratio
Melt Point

o oo O b~ W N

Elastic Modulus

Moisture Content

Tensile>550 Mpa

>9000 MPa
18 mm

1 mm

18

170°C
<0%

HDPE Plastic

Petroleum is the source of high-density polyethylene
(HDPE), also known as polyethylene high-density
(PEHD), a thermoplastic polymer. When referring to
pipes, it's sometimes termed "polythene™ or "alkathene".
Because of its high strength-to-density ratio, HDPE
makes wood plastics, geomembranes, corrosion-resistant
pipelines, and plastic bottles (Supriyanto et al., 2019).
High-density polyethylene, or HDPE, is a flexible,
impact- and low-temperature-resistant polymer with a
high-density level. Because HDPE plastic has a specific

gravity of 941-965 kg/m3, it is a reasonably light
alternative to coarse material when used as an artificial
aggregat (Wardana et al., 2021).

The material qualities of High-Density Polyethylene
(HDPE) include increased  strength, hardness,
transparency, and resistance to high temperatures. Milk
bottles, jerry cans, shampoo bottles, and melamine-
manufactured products are frequently made of high-
density polyethylene (HDPE). Because it can stop
chemical interactions between plastic packaging and
packaged food or beverages, High-Density Polyethylene
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(HDPE) is a safe plastic material. However, due to the
increasing release of antimony trioxide compounds,
High-Density Polyethylene (HDPE) plastic is still only
advised for single use (Hakim, 2019). The fine modulus
of coarse aggregate composed of HDPE plastic is 4.63,
which is nearly in line with the lower limit of the
aggregate requirement (Rommel, 2015).

There are a few reasons why, among other things, plastic
aggregate can resemble coarse aggregate in general.
Artificial aggregates made of plastic materials are
formed by heating and cooling the materials, which
increases the aggregate's abrasive strength. A smooth,
non-porous surface texture increases the aggregate's
resistance to loads and aggregate collisions (Rommel,
2015).

Superplasticizer Viscocrete 8670 MN

An admixture called a superplasticizer is added to a
mixture or placed on top of something to enhance its
strength performance. F-type additives, or "Water
Reducing, High Range Admixtures," are examples of
superplasticizers (Dzikri & Firmansyah, 2018). The
fundamental idea behind the superplasticizer's operation
is that cement particles tend to stick together and
agglomerate or flocculate when they are in water. These
cement particles scatter (repel) from one another when a
superplasticizer is added. @When adding a
superplasticizer, the cement particle dispersion
phenomenon can lower the cement paste's viscosity and
make it more fluid (Dzikri & Firmansyah, 2018).

A superplasticizer called Viscocrete-8670 MN s
particularly well-suited for producing concrete that needs
to have high initial strength and long workability. It also
offers outstanding flow characteristics and a very
significant water reduction. With a blend of exceptional
uptime and early strength building. (Zulkarnain & Lubis,
2021)Uses for Viscocrete-8670M N include the
following :

1. Numerous applications that demand good initial
strength development and outstanding workability.

2. Concrete that has a 30% or more water savings.
3. Superior-grade concrete.

Portland Cement

Concrete uses Portland cement, which is cement
with constituent materials consisting of silica, lime, and
alumina. Portland cement serves as a binder in concrete.
Cement, when mixed with water, will become a paste; if
mixed with water and sand, it will become cement
mortar; when added with gravel or crushed stone, it will
become concrete. Cement's job is to hold the aggregate
grains to the concrete, forming a solid mass. In addition,
cement fills up the spaces created by the aggregate
grains. Typically, just 10% of the volume of concrete is
filled with cement (T. M. Raja, 2021).

Aggregates

Generally contains approximately 60-70% aggregate
(fine and coarse) of the overall concrete composition.
Therefore, aggregates play an essential role in a concrete
mix. Aggregates not only contribute to the strength of the
concrete but also significantly affect the durability and
structural cohesiveness of the resulting concrete. Good
grain size distributions can provide higher stability and
durability as high-strength concrete to get good concrete.
Aggregates come in two varieties: coarse aggregate
(crushed stone), which has a size greater than 4.75 mm,
and fine aggregate (sand), which has a maximum size of
4.75 mm (lubis, 2021).

Water

The quality and quantity of water used to bind cement
and aggregates must be carefully considered. Generally,
the popular method used to select suitable water is if the
water is suitable for drinking, it is also suitable for
mixing concrete mix (ABiyyah, 2020).

Admixture

One of the raw elements used in concrete mixes to alter
the characteristics of fresh and hardened concrete and
help the combination reach its intended goals is concrete
admixture, which can be added to the mixture before or
during mixing. And also for economic purposes that can
allow the reduction of cement, mainly used in the
readymix concrete industry and also precast concrete (M.
rizky Lubis, 2021).

Split Tensile Strength of Concrete

A compressive strength testing apparatus is used for the
tensile strength test. According to estimates, standard
concrete's tensile strength is only about 9% to 15% of its
compressive strength. It is challenging to determine the
precise tensile strength of concrete (P. Gunawan, et al.,
2014). Concrete's ability to withstand cracking from
variations in temperature, stress, and water content
largely depends on its tensile strength. The bond between
the cement paste and coarse aggregate mainly determines
the tensile strength of concrete. The tensile strength of
the concrete is affected quickly by adding fiber to the
mixture (Kartini, 2007).

According to Zuraidah (2014) the test steps are the same
as the compressive strength test, but the cylinder is
placed on a loading device in a horizontal position
(asleep). The load P acts on both cylinder sides along L
and is distributed over the blanket. Gradually, the load is
increased until it reaches its maximum value, and the
horizontal tensile force splits the cylinder. From the
maximum acceptable load, the split tensile strength can
be calculated as follows:

Formula:

o, =2 (1)

~ mLD
With:
ot = Split Tensile Strength (N/mm2)
P = Maximum splitting load (N)
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L = Length of cylindrical specimen (mm)
D = Diameter of test object (mm)
Compressive Strength

The concrete load's compressive strength, or the amount
of the load per unit area, is tested when an object is
loaded with a particular compressive force generated by
a press machine (Untu et al., 2015).

et

Fig 1. Compressive Strength Test

f=1 )
With:
fe = Compressive Strength

P = Maximum Load (kN)
A = Cross-sectional Area (mmg?)

Modulus of Elastisity of Concrete

The ratio of applied pressure to form change per unit
length is known as the concrete's modulus of elasticity.
There is no set modulus of elasticity for concrete. It
depends on the concrete's strength, age, kind of loading,
and aggregate and cement ratios and qualities.
Variesmodulus of elasticity of a material. Because the
curve in concrete is curved, the strain value is not
directly proportional to the stress value, meaning that the

Dial Gauge  Dial gauge
F

A
C

-

3

concrete material is not entirely elastic. At the same
time, the modulus of elasticity varies according to its
strength and cannot be determined by the slope of the
curve. Concrete material is elastoplastic, where the result
is a minimal constant load; in addition to showing elastic
ability, concrete material also shows permanent
deformation (Pratama, 2018).

o i

Fc

Fe |

e

Fig 2. Stress-strain curve under strength

Strained curves This portion (up to about 40 %
f'c) is generally considered linear for practical purposes.
After approaching 70% of the crushing stress, the
material loses much of its stiffness, so the curve is no
longer linear. Concrete's modulus of elasticity is
measured using the Chord Modulus formula, which is
based on ASTM C 469-02's guideline. The chord
modulus of elasticity (Ec) can be calculated using the
empirical formula from ASTM C 469-02, namely :

_ (52-51)
€ ™ (£2—0,00005) ®)

Where:
E = Elastisity Modulus (kg/cm?)
S, = Stress at 40% of the tensile stress (kg/cm?)
S, = Stress at the value of the strain curve
& = 0,00005 MPa
&, = The value of the strain curve that occurs
ats,

Silinder beton
150 mm x 300 mm

Cylinder Conrete
150 x 300 (mm)

Fig 3. The loading of the test object on the Modulus of Elasticity test

RESEARCH METHODOLOGY
Research Approach

Research on manufacturing concrete specimens using a
method of adding polypropylene fiber and discrete added
material is experimental. The percentages of
polypropylene fibers utilized vary from 0% to 0.3%,
0.7%, and 1%. To evaluate concrete's tensile strength

and elastic modulus, a cylinder with a diameter of 15 cm
and a height of 30 cm will be printed as the test object.
One sample of each variation will be printed. Once the
concrete is 28 days old, it will be tested.

Material testing comprises testing of all the materials
used in the production of concrete, including testing of
the cement, fine and coarse aggregates, water, and
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polypropylene fiber as additional materials in the
investigation of mixtures to increase the value of the
modulus of elasticity in concrete.

Design of Test the Objects

Twelve specimens total are needed for this investigation,
and they will be constructed using a mixture of concrete,
distributed as indicated in the table below :

Table 2. Mixture of Specimen

. Viscocrete

No Obijects Polypropylene 8670
1 BN 0% 0%

BPF 0 0
2 0,3% 0,3% 1%

BPF 0 0
3 0.7% 0,7% 1%
4 BPF1% 1% 1%

Table 3. Number Of Specimens For Each Variation Of Fiber Mixture

No Obijects ?E::;il E/:ggtlljs!:i; of
Strength

1 BN 2 1

2 BPF0,3% 2 1

3  BPFO0,7% 2 1

4  BPF1% 2 1

Variation code of test object:

BN = Concrete Normal

BPF0,3% = Concrete Polypropylene Fiber 0.3%
BPFO0,7% = Concrete Polypropylene Fiber 0.7%

BPF 1% = Concrete Polypropylene Fiber 1%

Results and Discussion
Planning of Concrete Mixture

Testing the fine aggregate, coarse aggregate, and
water—the three fundamental components of concrete by
SNI (Indonesian National Standard) is the first step
before designing a concrete mix. Furthermore, SNI
(Indonesian National Standard) plans the concrete mix.
Streamlining the work process establishes the percentage
or composition of each component of the concrete-
forming material to produce a concrete mixture that
satisfies the intended strength and durability and has the

proper workability.
Mix Design

Calculates the amount or composition of each
component of the concrete-forming material to create a
cost-effective mixture of concrete that satisfies the
desired strength and durability and the proper
workability to make the process easier. In this study, the
SNI-03-2834-2000 standard was applied to the concrete
mix planning method.

Three test objects are needed for each variation or one-
time mixing mixer. But with a single mixer, the author
will only produce 2 x 0.0053 m3 = 0.0106 md. The
material needs for each total variation are added to 10%
of the total variation as a tolerance for loss during
manufacture. This results in = 0.0106 m3 + (0.0053 m3x
10%) = 0.0111 m3. To achieve all of the following
material needs for each variation or one-time mixer :

Table 4. Proportion of Mixture

Inggredients

Code of Volume 1 Fi c Vi ¢
No  Test X Mix Per ppC Ine oarse Water  Polypopylen IScocre
Objrcts (m?) K Aggregat Aggregate K e Eiber (K 8670
1 BN 0,01166 4,793 8,493 12,425 2,323 0% 0
BPPF 0,3% 1%
2 0,3% 0,01166 4,793 8,493 12,425 2,323 0.0143 0,0479
BPPF 0,7% 1%
3 0,7% 0,01166 4,793 8,493 12,425 2,323 0.0335 0,0479
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1% 1%

0
4 BPPF 1%  0,01166 4,793 8,493 12,425 2,323 0,0479 0.0479
Total 0,04664 19,17 33,97 49,700 9,292  0,0957 0,1437
Design of Test Objects of concrete with 4 (four) variations, each variation

amounting to 3 samples. The composition of the mixture
of test specimens and the code of the test object can be seen
in Table 5.

Table 5. Design of Test

The research used a cylindrical test object with a diameter
of 15 cm and a height of 30 cm, with a sampleof 12 pieces

Aggregate . .
HDPE CoconutCoir Viscocrete8670 Number ofSamples
Plastic
Ash MN
Aggregate
BN 100%  100% 0% 0% 0.8% 3
B. HDPE 0.5%
99.5%97% 0.5% 3% 0.8% 3
B. HDPE 1%
99%97% 1% 3% 0.8% 3
B. HDPE 1.5%
98.5%97% 1.5% 3% 0.8% 3
Total 12
Table 6. Number of Samples for Each
Cylinder Test Object Immersion Total
Absorption
Test Compressive Elasticity Modulus Test
Strength Test
BN 2 1 3
B. HDPE 0.5% and ASK 3% 2 1 3
B. HDPE 1% and ASK 3% 2 1 3
B. HDPE 1.5% and ASK 3% 2 1 3
Total 12 Objects Test
Description plastic by weight of coarse aggregate and 3% coconut coir
1 BN: Typical concrete ash by weight of fine aggregate.
0, (VY
2. B. HDPE 05% and ASK 3%: Concrete 4 B. HDPE 1.5% and ASK 3%: Tambana

Viscocrete 8670 MN concrete containing 1.5% HDPE
plastic by weight of coarse aggregate and 3% coconut coir
ash by weight of fine material.

containing 8670 MN viscocrete combined with a mixture
of 0.5% HDPE plastic by weight of coarse aggregate and
3% coconut coir ash by weight of fine aggregate.

3. B. HDPE 1% and ASK 3%: This is concrete with
discrete 8670 MN added to it and is made up of 1% HDPE The measurement of slump height is used to assess the
degree of workability and stiffness (whether or not the

Results of Slump Test
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fresh concrete mixture is workable). This slump test aims
to evaluate the workability of both conventional fresh
concrete and concrete that has been treated. A device
known as the Abrams is used to perform the slump test,
and it is filled with three layers of brand-new concrete

mixture, each layer filled with % cone Abrams. Next, knead

the dough for each layer 25 times; remember, each layer
needs to be covered by the stick rojak. Once the filling is
finished, level the cone's surface, allow it to rest for ten
seconds, and then raise the cone.

Table 7. Slump Test

No Concrete Variations Day Slump Test
(mm)
1 Concrete Normal 28 60
Concrete Polypropylene
2 Fiber 0.3% 2853
Concrete Polypropylene
3 Fiber 0.7% 28 50
Concrete Polypropylene
4 Fiber 1% 28 46
Value of Slump Test
EBN mBPF0,3% BPF 0,7% BPF 1%

Fig 4. Value of Slump Test

Results of Split Tensile Strength of Concrete

A tensile strength test is conducted when the concrete has
dried for 28 days. The test object is a cylindrical concrete
measuring 15 by 30 centimeters. Using a compression
testing device, this test is carried out by progressively
pushing and applying a horizontal load on the cylindrical
concrete surface until the maximum concrete limit is
reached.

The results of the compressive strength test show that the
strength of regular concrete is 24.91 MPa, that of 0.3%,
0.7%, and 1% BPF variation concrete, respectively, is
29.44 MPa, 25.48 MPa, and 31.14 MPa for BPF variation
concrete. Concrete with a 0.7% BPF variation showed a
decrease in compressive strength. The results of this
compressive strength test will be utilized to determine the
elasticity modulus.

Table 8. Test Results Split Tensile Strength of Concrete

Variation Surface Tensile
Code  of of Fiber Age Area Load Strength Average
No Test (Ton)
Objrcts (kg) Day (mm?) (N) (MPa) (MPa)
17
2,36
1 BN 0 28 17662,5 126.712 2.4
176.519 2,5
18 25
2 BPF0,3% 0,00175 28 17662,5 176.519 ! 2,6
19,5 2,7

International Journal of Intelligent Systems and Applications in Engineering

IJISAE, 2024, 12(4), 39713981 | 3977



191.229

13,5
132.389 187
3 BPF0,7%  0,01675 28 17662,5 16 5 2,1
161.809 2,3
gs 259 1,25
4 BPF 1% 0,02395 28 17662,5 10'5 1,32
102.969 1,39
3
2 2.5
s 2
‘5_;)'%, 15 = Sample 1
§ g 1 Sample 2
L= 2]
S o5
0
BPF0,3% BPFO0,7% BPF1%
3
2.5 _*—dk
1.5 Y
1
0.5
0
BN BPF 0,3% | BPFO0,7% BPF1%
=== "Split Tensile Strength 2.43 2.6 2.085 1.32

Fig 5. Graph of Results Split Tensile Strength Test

Fig 6. Split Tensile Strength Test Compressive

Modulus of Elastisity

This elastic modulus test uses the ASTM C-469 method. A
dial gauge, which measures the concrete's modulus of
elasticity, and a machine tool for compressive strength
were used in the test. This modulus of elasticity test is
performed on regular concrete and 0.3%, 0.7%, and 1%
polypropylene fiber concrete after the concrete has been in

place for 28 days.

The concrete's modulus of elasticity is only assessed at
40% of its maximum compressive strength. The dial
reading is done per 50 kN load reading interval. The test
item is used using a cylinder with a height of 30 cm and a
diameter of 15 cm. The following specifics show the
findings of the concrete's modulus of elasticity test :

Table 9. Results of the Modulus Elastisity

Objects

Modulus
Elastisity (MPa)

Concrete Normal

35092
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Concrete Polypropylene Fiber

0.3% 52864
Concrete Polypropylene Fiber 84926
0.%
Concrete Polypropylene Fiber 97311
1%
120000
& 100000
S 97311
> 80000 226
5 /
% 60000
] 52864
w
2 40000 4735092
©
S 20000
=
0
BN BPF 0,3% BPF 0,7% BPF 1%
== Modulus Elastisity

Fig 7. Graph of Elasticity Modulus Testing Results

Conclusions

From the results of concrete research using added
materials of Polypropylene and Viscocrete 8670 fiber, it
can be concluded as follows:

1. The split tensile strength of the concrete
decreases with increasing proportion of extra
polypropylene fiber.

2. The percentage of 0.3% Polypropylene Fiber
and 1% Viscocrete 8670 MN produced the maximum
tensile strength of concrete, measuring 2.6 MPa.

3. For every tested concrete change, the concrete's
modulus of elasticity increased in value.
4, The variant of Viscocrete 8670 MN 1% and

Polypropylene Fiber 1%, valued at 97311, had the
maximum modulus of elasticity.

5. The slump test value of concrete increases with
the proportion of HDPE plastic aggregate in the
concrete. A maximum droop was found in the study's
results at a variation of 1.5% HDPE and 1% viscocrete
8670 MN. The addition of 8670 MN discrete, in addition
to the addition of HDPE plastic, also contributes to a rise
in the slump value. Cement particles disperse when a
discrete superplasticizer 8670 MN is added, producing a
diluted mixture.
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