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Paving block is a composition of building materials made from a mixture
of portlandcement or similar hydraulic adhesives, which are components of building
materials that are very commonly used. But besides that, the dependence on the use
of cement as an adhesive for Paving Blocks is still high. Therefore, the solution taken
is to use waste plastic, Styrofoam, and used oil as materials for making Paving
Blocks. Based on the results of data processing, it can be concluded that the
manufacture of paving blocks using a mixture of plastic, used oil, and styrofoam has
several stages, namely the stages of preparing tools and materials, taking and
collecting plastic waste, used oil , and styrofoam, heating stages, mixing stages, the
printing stage, the release stage and the drying stage, and the laboratory testing
stage. This study uses 6 comparisons of mixed materials. The results of the trial of
making paving blocks using a good mixture of plastic waste and used oil, namely
with a composition of 67%: 33% with an average compressive strength of 63.2 MPa
and water absorption capacity of 2.4% entered into quality A used for roads while
paving blocks with plastic waste materials, used oil, and styrofoam have the best
compressive strength value, which is 26.0 MPa with a composition of 40%:50%:10%
and the absorption power obtained is 5.2%. B quality is used for parking lots.

© 2021 Journal of Applied Science and Advanced Technology. All rights reserved

INTRODUCTION*

Concrete is a component of a building material

the use of cement as an adhesive in Paving Blocks
is still high. It is well known that excessive use of
cement can lead to pollution and the reduction of

that is very commonly used. The development of
technology and the natural situation demands that
the construction of buildings be carried out with
lightweight materials but does not have an impact
on increasing the cost of  building
construction. Using lightweight materials as
construction materials will reduce the total weight
of the building, thereby reducing the load carried by
the foundation [1-4]. Concrete brick (paving block)
or conblock is a composition of building materials
made from a mixture of portland cement or similar
hydraulic adhesive materials, water and aggregates
with or without other additives that do not reduce
the quality of the concrete brick itself (SNI 03-
0691-1996 ). But besides that, the dependence on
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the basic ingredients for cement production, plus
the production process is not environmentally
friendly [5-8]. Therefore, a solution is needed to
reduce the use of cement. The solution taken is to
use plastic waste, styrofoam , and used oil as
materials for making Paving Blocks. One of the
factors that cause environmental damage which is
still a big "PR™ for the Indonesian people is the
factor of disposing of plastic waste, styrofoam, and
used oil. The benefits of these wastes are that they
can save energy, reduce pollution, reduce land
damage and greenhouse gas emissions from the
process of making new goods. For this reason, this
research will utilize plastic waste and used oil
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waste. The use of plastic waste will later be used as
material for making paving blocks, the reason for
making plastic waste as the main ingredient is to
reduce the generation of plastic waste which can
later cause pollution to the environment [9-14].
Based on the background that has been written
above, the author is interested in making a final
project entitled: "Investigating Paving Blocks Using
Plastic Waste, Used Oil, and Styrofoam W.ith
Different Variables”. The quality of the paving
blocks produced from this research is expected to
meet the load quality requirements in accordance
with SNI 03-0691-1996.

EXPERIMENTAL METHOD
Research Design

The method used in this research is the Conventional
Method and laboratory tests: Paving Block
Investigation Using Plastic Waste, Used Oil, and
Styrofoam with Different Variables carried out by
using a gablokan tool with a compaction load that
affects the power of the people working on it.

Data Analysis

Experimental data is processed using test data and
then displayed in tabular form to make it easier to
convey data and draw conclusions.

Research Steps

The stages of research on making paving blocks
consist of:

1. The process of making paving blocks
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Figure 1. Process flow diagram producing paving blocks

RESULTS AND DISCUSSION

The design used in this study is a design
consisting of 2 treatments where each treatment has
its own comparison, namely the first treatment
33 %: 67% (495 grams of plastic and 1,005 grams of
oil), 50%: 50% (750 grams of plastic and 750 grams
of plastic). oil), 67% : 33% (1,005 grams of plastic
and 495 grams of oil). Second 50 % : 33% : 17% (750
grams of plastic, 495 grams of oil, and 255 grams
of Styrofoam ), 40%: 50%: 10% (600 grams of
plasticc 750 grams of oil, and 150 grams
of Styrofoam ), 26%: 67% : 7% (390 grams of plastic,
1,005 grams of oil, and 105 grams of Styrofoam) .

Table 3. Percentage of Material
for Paving Block Pembuatan

Composition

Ingredients (%o)

Plastic Used oil Stvrafoam
1 33 67
2 50 50
3 67 33
4 50 33 17
5 40 50 10
] 26 67 7
Water Absorption Test

The water absorption test aims to determine
how much the paving is able to absorb water. Based
on SNI 03-0691-1996 water absorption test
conducted by way of analyzing the samples dried
after soaking, (Then Syamsul., 2016) suggests the
immersion of the paving blocks are for approximately
24 hours or 3 days. This test will be carried out at the
Materials and Construction Laboratory of PT Sofoco,
South Jakarta. The water absorption test can be
calculated by the equation:




St. Nugroho Kristono, Muhammad Malik Arifandi, Yudi Dermawan, Istianto Budhi Rahardja, Ahmad Mahfud: Paving Block Investigation Using Waste

Plastic, Used Oil, And Styrofoam With Different Variables

Journal of Applied Science and Advanced Technology 4 (1) pp 1- 6 © 2021

A-F
Water Absorption = T.J[’ 100%

Information:
A = weight of wet paving block
B = dry paving block weight

The results of the observations showed a
compressive test and a water absorption test
of paving blocks . As can be seen from the following
table.

Table 4. Water Absorption Test Results for Paving Blocks Made from Plastic Waste and Used Oil

Percentage of Average
Composition Wet sample weight Dry sample weight water percentage
of waste (gr) (gr) absorption test of water
plastic and (%) absorption
used ol (%0) 4 o m 1 o m 1 o I (*%)
33 :67 986 6242 7586 924 5812 7176 6.7 73 57 6.5
50 :50 6586 7714 804 6186 7454 TV6 6.4 3.4 3.6 4.4
67 33 844 8156 801.1 819 8016 78206 3 21 23 2.4

Figure 2 . Graph of average water absorption test
with materials waste plastic and used oil

The data shows that in the control treatment
with a composition of 33% and 67% of plastic waste

used oil obtained average value of water absorption
is high at 6 , 5 %. From the results of the average
water absorption in the control treatment can be
classified into quality C based on SNI 03-0691-1996
and can be used as a pedestrian. While on the other
criteria and the treatment of different quality are:
treatment of 50% and 50% of plastic waste used oil
obtained an average value of 4 , 4 % and into quality
B perlataran means can be used for parking. While
the ratio of 67% of plastic waste and 33% of used oil
is classified as A and can be used for roads because
of its water absorption capacity of 2.4%.

Table 5. Water Absorption Test Results for Paving Blocks Made from Plastic Waste, Used QOil, and Styrofoam

Average
. Percentage of percentage
l:DI]‘.'I.pD::]I'.IDI]l.Dr Wet zample weight Diry zample weight water of water
Traste pLaste (er) (er) absorptiontes absorption
and nzed oil (%) 5
I o m I o m I O 1O
s0:33:17 E60.8 B80T E56,2 TEEE 745 7932 9.1 83 7.9 84
4050010 7R 745 4395 7462 TI0E 4185 56 48 54 3.2
26 -67:7 412,27 T20 390 3952 683 37T 4.3 4.7 4.8 4.6

est with plastic

Figure 3. Graph of the average water absorption test
with plastic waste , used oil, and styrofoam

While in table 5 shows the average water
absorption value of paving blocks with various waste
plastic, used oil,
and styrofoam materials. For example, paving blocks
with a composition of 50 %: 33%: 17% with an
average value of 8.4% water absorption into D
quality is used for gardens. The next paving
block with a composition of 40 %: 50: 10% obtained
an average value of 5.2% water absorption into
quality B used for the parking lot. And paving
blocks with a composition of 26 %: 67%: 7%
obtained an average value of 4.6% water absorption
into quality B used for parking lots. Each of these
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criteria based on the reference from SNI 03-0691-
1996 can be seen in table 7 below which shows the
physical properties of paving blocks:

Table 6. Physical properties

Compressive strength Water

. absorption
Quality y
Average Ain Max average
A A0 32 3
B 20 17 6
C 15 12.5 3
D 10 8.5 10

Source: National Standardization Bedy BEN SNI3-0601-1996

The findings in this study indicate that in
each comparison this experiment has a good water
absorption value, namely the composition of 33%
plastic waste and 67% used oil obtaining an average
value of 6.5%, the less use of plastic waste, the more
water absorption. good. So from a series of water
absorption tests, it can be concluded that the greater
the substitution material used in this case is plastic
waste, the smaller the percentage of water absorption

from paving blocks . Meanwhile, paving blocks made
from plastic waste, used oil, and styrofoam obtained
a good average water absorption value of 8.4% with
a composition of 50% plastic waste, 33% used oil,
and 17% styrofoam. More and more use
of styrofam water absorption, the better, because
the styrofoam can be considered as airspaces. The
advantage of using styrofoam compared to air voids
in hollow concrete is that styrofoam has tensile
strength, density, or specific gravity with
a styrofoam mixture that can be adjusted by
controlling the amount of styrofoam mixture in
concrete ( paving blocks ) (Dharmagiri, IB, et al,
2008).

Compressive Strength Test

Compressive strength testing aims to
determine how much the paving is able to withstand
the load. At the age of 28 days. Paving
blocks show various compressive strength ratios . As
can be seen in the following table:

Table 7. Compressive Strength Test Data on Paving Blocks With Plastic Waste Materials and Used Oil

Composition of waste plastic and used oil
W

Dry sample weight (gr)

Compressive
strength ( kg/cm®)

I I II1 I I II1
33:67 R 3813 7174 186 403 T3
3050 6186 7434 776 183 802 302
67 :33 319 8016 78246 23 o6.4 27

Table 8. Average Compressive Strength Test on Paving Blocks With Plastic Waste Materials and Used Oil

- Composition of Average dry - m‘ni;;'-:sgs;-e
o “-“j:igl:; ?;q]:;nﬂ weight (gr) Size{em) strength
(AIEa)
1 33867 70D ITx10=5 283
2 50 - 50 T13 3 19x10x35 420
3 67 - 33 201 19x10x35 632

Figure 4. Graph of the average compressive strength
test with materials waste plastic and used oil

From the graph above, we can see the results
of the compressive strength test on paving

blocks with a mixture of plastic waste and used oil
with 3 varying compositions where each treatment
shows different results, as in the paving
block treatment the composition of 33%: 67%
average value Its compressive strength reaches 28.3
MPa, which is classified as B grade, and is used as
a parking lot, while paving blocks with a
composition of 50%: 50% obtained an average
compressive strength of 42.0 MPa, which is used as
a road, and paving blocks with a composition of 67.
% : 33% the result is that 63.2 MPa is included in
the grade A used as a road. Even without cement in
the mixture of paving blocks, it does not reduce the
compressive strength of the paving
blocks themselves. Because keep in mind the used
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plastic fibers are fibers that have many functions the concrete to crack easily. (Syamsul.,
such as: 2016)

1. Increase the tensile strength of concrete, . . .
g In addition to paving blocks made from used oil and

plastic, the following are paving blocks made from
waste plastic, used oil, and styrofoam, which show
various comparisons of compressive strength. As
can be seen in the following table:

2. Increasing resistance to cracking due to the
low tensile strength of concrete will cause

Table 9. Compressive Strength Test Data on Paving Blocks With Plastic Waste Materials, Used OQil,
and Styrofoam

Drv sample weight Compressive strength

Composition of used oil, plastic waste, (zr) { kg/em®)
and styrofoan (%)
1 II III I II 111
a:-33:17 7888 743 7932 302 181 203
40:50:10 7462 7108 683 227 322 230
26:67:7 352 4195 302 10,7 187 154

Table 10. Average Compressive Strength Test on Paving Blocks With Plastic Waste Materials, Used Qil,
and Styrofoam

Composition of used Averase div Size Average
No oil, plastic waste, “wei hgt( v lifﬂl} compressive
and styrfoam (%) siEntie strength (MPa)
I 50:-33:17 TI56 T0xI0x3 pERY
2 40:50:10 7133 19x10%3 26.0
3 26:67:7 3053 19x10%3 14.6
value of 28.9 Mpa which is included in the B quality
= 2.9 - which can be used for parking lots, the sample ratio
= 2 of 40%: 50%: 10% reaches 26.0 Mpa and enters the
5 2 — B quality. used for the parking lot, the third ratio is
g s iz 26%: 67%: 7% the average compressive strength of
2 10 14.6 Mpa is included in the grade C which can be
= 5 used for pedestrians. So it can be concluded
B O i . that styrofoam can reduce the compressive strength

50

of paving blocks.
(Pramiati, 2016) stated that Paving blocks can

Figure 5. Graph of average compressive strength test ~ be  classified  based on the value of
with materials plastic waste , used oil, and styrofoam  their compressive strength and water absorption:
1. Paving block quality A: used for roads.

Based on the results of the paving 2. PaV.ing block quallty B: used for parking
block compression test using a mixture of plastic equipment. )
waste, used oil, and styrofoam with 3 ratios (50 % 3. Paving block grade C: for pedestrians.
- 33% : 17%, 40% : 50% : 10%, and 26% : 67% : 4. Paving block grade D: used for gardens and
7%). We can see the average compressive strength in other uses.
each comparison in table 9, from that table we can
know the value in each comparison. Where in the
sample comparison of 50%: 33%: 17% it reaches a

This research has advantages such as being
able to be an alternative to reduce the amount of
plastic waste and used oil as a construction material,

5
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namely paving blocks that are environmentally
friendly and can be used as paving roads, parks and
parking lots. In addition to the advantages, the
researcher also realizes that there are still many
shortcomings that become obstacles in the progress
of making paving blocks, one of which is the lack of
equipment used by researchers so that it takes quite a
long time.

CONCLUSION

It can be concluded that the manufacture of paving
blocks using a mixture of plastic, used oil,
and styrofoam has several stages, namely the stages
of preparing tools and materials, taking and
collecting plastic waste, used oil, and styrofoam |,
heating stages, mixing stages, printing stages, release
stages and drying stage, and laboratory testing
stage. This study uses 6 comparisons of mixed
materials. The average compressive
strength produced by paving blocks made from
plastic waste and used oil is 628.3 MPa, 42.0 MPa,
and 63.2 MPa with water absorption capacity of each
composition on average 6.5%, 4 .4%, and
2.4%. Meanwhile, Paving blocks made from waste
plastic, used oil, and Styrofoam averaged 28.9 MPa,
26.0 MPa, and 14.6 MPa with water absorption
capacity of 8.4%, 5%, respectively. 2%, and
4.6%. %. The results of the trial of making paving
blocks using a good mixture of plastic waste and used
oil, namely with a composition of 67%: 33% with an
average compressive strength of 63.2 MPa and water
absorption capacity of 2.4% entered into quality A
used for roads while paving blocks with plastic waste
materials, used oil, and styrofoam have the best
compressive strength value of 26.0 MPa with a
composition of 40%:50%:10% and the absorption
power obtained is 5.2%.

REFERENCES

[1] Aryanto, Riza Putra., “Daur Ulang Sampah
Kertas HVS Dengan Metode Re-Pulping
Sebagai Bahan Campuran Pembuatan Paving
Block”, Institut Teknologi
Yogyakarta.Yogyakarta, (2017).

[2] Rahardja, I. B., & Ramadhan, A. I. (2019).
Pemanfaatan Daun Nangka Kering Sebagai
Tempat Alat Tulis Kantor (ATK). Jurnal
Pengabdian Masyarakat Teknik, 2(1), 1-6.

[3] Rahardja, I. B., Daraquthni, Z., & Ramadhan,
A. 1. (2019). Potential of Palm Oil Solid Waste
as Steam Power Fuel (Case Study at XYZ
Palm Oil Mill). Journal of Applied Sciences
and Advanced Technology, 2(2), 33-38.

(4]
(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

Badan Standardisasi Nasional, 1996, Paving
Block: SNI 03-0691-1996. Jakarta: BSN.
Bambang, P dan Mining Harsanti.”Pengolahan
Limbah Cair Tekstil Menggunakan Proses
Elektrokoagulasi”, Jurnal Universitas Jendal
Achmad Yani. Bandung (2010).

Lalu Syamsul Hadi,”Pemanfaatan Limbah
Plastik Polyethylene Terepthalate (PET)
Untuk Bahan Tambahan Pembuatan Paving
Block”, Jurnal Univeritas Mataram, Vol. 1,
No.1 (2016).

Rahardja, I. B., Rikman, R., & Ramadhan, A.
I. (2018). Analysis of Heat Transfer of Fiber
Mesocarp of Palm Oil (Elaeis Guineensis
Jacq) as Roof Building. Journal of Applied
Sciences and Advanced Technology, 1(1), 1-8.
Peraturan Pemerintah No. 81 Tahun
2012.Tentang Pengelolaan Sampah Rumah
Tangga dan Sampah Sejenis Rumah Tangga.
Rahardja, I. B., Sukarman, S., & Ramadhan,
A. 1. (2019). Analisis Kalori Biodiesel Crude
Palm Qil (CPO) dengan Katalis Abu Tandan
Kosong Kelapa Sawit (ATKKS). Prosiding
Semnastek.

Rahardja, I. B., Siregar, A. L., & Purwani, S.
(2019). Pengaruh Jumlah Lubang pada Body
Lori terhadap Perbandingan Oil Losses in
Empty Bunch dan Oil in Condensate. Jurnal
Citra Widya Edukasi, 11(3), 231-238.
Purwaningrum Pramiati.,”Upaya Mengurangi
Timbulan Sampah Plastik Di
Lingkungan”,JTL,Vol. 8 No.2, (2016).
Rahardja, 1. B., & Masnia, M. (2021). The
Optimization of Capacity Boiler Efficiency 26
Tons/Hours with Fuel Alumination and
Statistical Product and Service Solutions
(Spss) Analysis. ADI Journal on Recent
Innovation, 2(2), 113-185.

Wirahadi Michelli,”Elemen Interior Berbahan
Baku Pengolahan Sampah Styrofoam dan
Sampah Kulit Jeruk”,JI,Vol. 5 No.2, (2017).
Rahardja, I. B., Dinary, R., & Ramadhan, A. I.
(2019). Crystal Exergy Value (Wax) Crude
Palm Qil (CPO) Influence Based On The
Mixed Type. Journal of Applied Sciences and
Advanced Technology, 1(3), 91-98




