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Abstract: Indonesia has a tropical climate with high rainfall intensity. The longer the pavement is immersed
in water and subjected to repeated loads, the lower the mixture's durability will be. This research involved
the addition of an additive in the form of Low-Density Polyethylene (LDPE) plastic waste using a dry mixing
method. The variations of LDPE plastic waste used to determine the optimum plastic content were 2%, 3%,
and 4% of the weight of coarse aggregate. Plastic waste is expected to help environmental issues that are still
challenging to tackle. This research was conducted to determine the effect of the Retained Strength Index
(RSI) of Modified Durability Index with variations soaking duration of 1 day, 3 days, 5 days, and 7 days, as
well as to assess the adhesion of the mixture using the Cantabro Test on the wearing course mixture. The
analysis results of the RSI values showed that the mix with a 2.1% plastic addition had the most minor loss
of residual strength compared to the conventional mix, which was 94.70% at the end of the 1-day soaking
period. Moreover, the analysis results of the modified durability values for the conventional mixture were
35%, and for the modified mixture, it was 45% at the end of the 7-day soaking period. The results of the
Cantabro Test indicated that the modified mixture had higher resistance 1.10% than the conventional mixture.
These parameters show that the modified mixture can enhance the mixture's resistance to the effects of a
adhesion resistance.
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1. Introduction

Geographically, Indonesia is passed by the equator line so that almost all parts of Indonesia have a tropical climate. The
climate in Indonesia can be divided into 3 rainfall patterns: monsoonal pattern, equatorial pattern, and local pattern. These
three patterns of rainfall and temperature variability are influenced by global phenomena and seasonal time scales. High
rainfall can cause flooding with a certain duration of time. Based on data from the National Disaster Management Agency
[1], flooding is the disaster with the highest frequency of occurrence until the end of 2022, totaling 14,294 times. When there
is high-intensity rainfall, the road body will be inundated by water, especially if there is flooding, the road will be submerged
long [2]. The ease of water entering the pavement will result in reduced cohesion and adhesion values [3]. Water entering
the pavement structure will accelerate the aging process. In addition, it can also cause peeling of the asphalt film/blanket
from the aggregate surface, triggering ravelling.

The optimal quality of a mixture is influenced by the durability and age of the pavement. The longer the pavement is
submerged by water with repeated loads, the level of durability of the mixture will decrease [4]. To overcome the above road
damage problems, it is necessary to improve the quality of the mixture by paying attention to the quality of the aggregate,
the method of implementation, and the quality of the asphalt. However, the most commonly used method is the addition of
additives to the pavement mixture. Additives that are often used are polymers, charcoal, or known as modified mixtures.

Plastic waste is one of the environmental problems that is still difficult to deal with. According to data from the
Directorate General of Waste Management, Waste and Hazardous Waste until the end of 2022 the most waste after food
waste is plastic waste at 18.34%.

The Ministry of Public Works and Public Housing has utilized LDPE type plastic waste as plastic asphalt since 2018 to
overcome the waste problem. the addition of plastic to the pavement mixture can increase the marshall stability value by
40% and is more resistant to deformation and cracking (Directorate General of Highways, 2017). So in this study, the type
of LDPE is used in the form of grocery bags with a dry method to determine the durability of AC-WC asphalt mixtures
against soaking time and traffic abrasion.

2. Research methods
2.1. Making The Test Specimen

Making test objects to find the optimum asphalt content (OAC) by making conventional asphalt test samples with 4
variations of asphalt content, namely asphalt content of Pb-1.0%, Pb-0.5%, Pb% and Pb + 0.5%. The aggregate composition
used is the selected gradation with the by shieve method . The selected gradation is obtained from the middle value of the
combined gradation envelope of the 2018 General Specification of Bina Marga Revision 2. Each variation of asphalt content
uses 3 test objects, so 15 test objects are needed.

The manufacture of test specimens of AC-WC laston mixture with LDPE plastic is done by mixing aggregate with LDPE
plastic. Aggregate and plastic mixing uses a dry method by covering coarse aggregate with plastic with several variations
with optimum asphalt content (KAO). The percentage of plastic content used is the percentage of coarse aggregate weight.
Test specimens are made as many as 6 test specimens in each variation of plastic addition for Marshall and volumetric
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mixture testing. Meanwhile, for durability testing against immersion, 6 test specimens are made in plastic variations with the
highest stability value and in the cantabro test , 6 test specimens are made.

2.2. Ingredients of The Mixture

a. Plastic
The plastic used is plastic bags from Kawatuna TPA. The plastic is shredded first before being shredded using a shredder.
The waste processing process can be seen in Figure 1 and the results of plastic testing in Table 1
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Figure 1. Plastic Waste Shredding Process
Table 1. LDPE Plastic Shredding Result

Sieve No. Aperture (mm) “l}e eitga;:tn(e;r) R(i ltl:il:ll:;tgf_) % Passed Specz‘i;:)a tion Information
3/8" 9.50 0 0 100 Min 90 Qualify
#4 4.75 0 0 100 Min 90 Qualify
PAN - 500.37 500.37 0 - -

From the results of the analysis of the shredded plastic sieve, it meets the special specifications of Bina Marga 2017,
namely passing > 90%. The melting point of this LDPE type of plastic is at a temperature of > 200°C.

b. Aggregate

Before mixing the aggregate into the mixture, testing of aggregates from fractions 3/4". 3/8" and stone ash was carried
out to determine the physical properties of the material. The test results can be seen in Table 2. to Table 4. and the location
of aggregate collection at PT. Hasal Logam Utama.

Table 2. Spesific Gravity and Absorption Tests

. Bulk densit; . Specification Specifications
Faction (gr/em ?) ' Absorption Bulk density (gr/cm *) Absorption
3/4" 2,789 0.817 >2.5 <2 Qualify
3/8" 2,786 1,121 >2.5 <2 Qualify
Stone Ash 2,503 0.990 >2.5 <2 Qualify
Table 3. Testing of Materials Passing Sieve No. 200
Faction Results Unit Specification Information
3/4" 0.506 % <1 Qualify
3/8" 0.958 % <1 Qualify
Stone Ash 9,656 % <10 Qualify
Table 4. Abrasion Testing
Faction Results Unit Specification Information
3/4" 19.83 % <30 Qualify
3/8" 28.07 % <30 Qualify

The gradation used is the selected gradation. The selected gradation used is the middle value of the gradation envelope
according to the general specifications of Bina Marga revision 2 which can be seen in Figure 2. From the selected gradation,
the percentage for fine aggregate is 54.5%, coarse aggregate 39% and rock dust 6.5%. From the aggregate percentage, the
estimated optimum asphalt content is as follows:

Pb =0.035(%CA) + 0.045 (%FA) + 0.18 (%FF) + K
=0.035(39) + 0.045 (54.50) + 0.18 (6.5) + 1.0
=5.99% = 6.0%
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5. and the location of the asphalt collection from PT. Agro Yasa Mandiri.
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Figure 2. Selected Gradient Graphs

Asphalt PEN 60/70

Before being mixed, the asphalt is first tested or examined for the properties of the asphalt which can be seen in Table

Table 5. Results of Inspection of PEN 60/70 Asphalt

Inspection Unit Results Specification Information
Penetration at 25°C 0.1 mm 66.80 60-70 Qualify
Soft Point °C 49.75 >48 Qualify
Ductility at 25°C cm 141.5 >100 Qualify
Specific gravity - 1,087 >1 Qualify
Viscosity 135°C cSt 830.8 >300 Qualify

2.3. Research Methods and Stages
For durability testing, the modified mixture test object was immersed by adding LDPE plastic percentage for 30 minutes,
24 hours, 72 hours, 120 hours and 168 hours and the cantabro test was conducted for conventional and modified mixtures.
From the results of the immersion test, the standard and modified residual strength index of the mixture can be known using
the D'crauss method as follows:

a.

Residual Strength Index (RSI)

IKS = 51 100
52"
Where:

IKS = Residual strength index

S1 = Marshall stability after immersion T 1 minute at temperature (+60°C)
S2 = Marshall stability after immersion T 2 minutes at temperature (£60°C)

First Durability Index (IDP)
n-1

_ Si = Siv1
r = —
tiyr— G

=0

Where:

r = First durability index (%)

Si = Percentage of stability strength at time t ; (%)
S it = Percentage of stability strength at time t i+1 (%)
ti, ti = Soaking time (from the start of the test)

Second Durablllty Index (IDK)

1
a= t1 Z a; = 7t Z(S Sis)[2tn — (t; + ti1)]

Where:

a = Average percentage value of area of strength loss
during immersion time (%)

Si = Percentage of stability strength at time t ; (%)

S i1 = Percentage of stability strength at time t i+ (%)

tn = nth soaking time (hours)

ti, ti = Soaking time (from the start of the test)
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Figure 3. Curve Graph by [5]
3. Results and Discussion

3.1. Determining the Optimum Asphalt Content

To determine the optimum asphalt content (OAC) to be used in the mixture, the estimated value (Pb) is first determined
as the limit for determining the asphalt content. The determination of OAC is obtained by making 3 test specimens at each
variation of asphalt content of 4.5%, 5.0%, 5.5%, 6.0% and 6.5% so that the total test specimens for determining the optimum
asphalt content are 15 test specimens. From the Marshall test, the characteristic values of the AC-WC mixture are obtained
which can be seen in Table 6. and the characteristic graph of the test results can be seen in Figure 4.

Table 6. Results of Testing the Properties of PKAO Test Object Mixtures

. . Asphalt Content (%) Specification
Properties of Mixtures 4.50 Y 6.00 6.50 ’
Density (gr/cc) 2.37 2.45 2.45 2.47 2.46 Min. 2
VMA (%) 17.56 15.32 15.66 1531 16.25 Min. 15
VIM (%) 9.14 5.57 4.82 3.30 3.26 3-5
VFB (%) 47.94 63.68 69.67 78.67 80.11 Min.65
Stability (kg) 1,108.86 2,307.56 2,629.12 2,096.64 1,895.54 Min. 800
Melting (mm) 3.49 4.28 3.65 3.15 4.37 2-4
=@ Stability =0
== Flow {)
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Figure 4. Graph for Determining Optimum Asphalt Content

From the results of the Marshall characteristic test, the determination of the upper and lower limit values for each mixture
properties was carried out using the polynomial graph regression equation. It can be seen in Figure 4. that the lower limit is
5.28% and the upper limit is 6.31% so that the optimum asphalt content to be used is 5.79% rounded to 5.8% for the asphalt
mixture used in making the AC-WC mixture in this study. After the optimum asphalt content has been determined, a Marshall
test is carried out to ensure that the optimum asphalt content meets the specifications as shown in Table 7. below:

Table 7. Test Results of the Properties of the KAO Test Object Mixture

Properties of Mixtures 5.8% A Test Osbtj;e“/cotg ode 5.8% C Specification
Density (gr/cc) 2,454 2,464 2,470 Min. 2.0
Stability (kg) 1,704 1,812 1,885 Min. 800
Melting (mm) 3.73 3.01 3.26 2.0-4.0
VIM (%) 4.24 3.88 3.63 3.0-5.0
VMA (%) 16.43 16.11 15.90 Min. 15
VFB (%) 74.18 75.93 77.15 Min. 65

Residual Stability (%) 91 Min. 90
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3.2. Determining the Optimum Plastic Content

The variation of plastic content used is 2%, 3% and 4% of the total weight of coarse aggregate (retained by sieve No.
4). Covering is only on coarse aggregate to avoid lumps during covering. The manufacture of modified AC-WC mixtures
uses a dry method by coating shredded plastic into hot aggregates. The coating temperature is based on the melting point of
the plastic, which is >200°C. The following are the stages of coating plastic and aggregates.
1. Preparation of materials

In blanketing, only coarse aggregate is used to avoid lumps between the aggregate and the shredded plastic.
2. Aggregate Heating

The coarse aggregate is first heated until it reaches the plastic melting point >200°C.
3. Coating

In this process, the hot aggregate is given plastic little by little and continues to be stirred until the plastic is

evenly coated on the entire surface of the coarse aggregate. The following are the results of visual coating of

coarse aggregate on LDPE plastic with variations in LDPE plastic content of 2%, 3% and 4%.

(a) The result of coating coarse aggregate with 2% LDPE plastic

(b) The result of coating coarse aggregate with 3% LDPE plastic

(c) The result of coating coarse aggregate with 4% LDPE plastic
Figure 5. Covering Coarse Aggregate with Plastic

Visually, the increasing level of plastic used, the coarse aggregate is completely covered. At a percentage of 4%
additional LDPE plastic waste, almost the entire surface of the coarse aggregate is covered. During the process of covering
the aggregate with plastic, not all of the plastic that was sprinkled adhered to the surface of the aggregate, some of the plastic
also adhered to the pan and spatula.

Determination of optimum plastic content determined from the highest stability value of all variations in the percentage
of LDPE plastic waste addition to the mixture according to the 2018 Bina Marga General Specifications. The calculation
procedure is carried out using a polynomial regression equation to determine the maximum value of the plastic content to be
used. The following are the results of testing the properties of the LDPE modification mixture with the addition of 0%, 2%,
3% and 4% LDPE plastic in Table 8. and Figure 9.

Table 8. Properties of Mixtures with the Addition of LDPE Plastic

. . Plastic Content (%) Specification
Properties of Mixtures 0.00 2.00 3.00 2.00
Density (gr/cc) 2.45 243 2.44 2.44 Min. 2
VMA (%) 16.27 16.96 16.60 16.83 Min. 15
VIM (%) 4.06 4.85 4.44 4.70 3-5
VFB (%) 75.06 71.39 73.27 72.10 Min.65
Stability (kg) 1.1776 1,777 1,919 1,741 Min. 1000

Melting (mm) 3.37 2.83 3.66 3.70 2-4
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Figure 6. Marshall Characteristic Test Results Graph

The flow value will increase along with the addition of the percentage of LDPE plastic waste. A mixture with a flow
value above the specification will make the mixture more plastic or soft. This will cause the mixture to have low resistance
to permanent deformation such as in receiving loads so that it will be easily damaged. Meanwhile, a flow value below the
specification indicates a brittle or stiff mixture so that the mixture will easily crack.

The VIM value that still meets the specification range indicates that the space in the mixture is sufficient to meet if there
is a change in temperature and environmental changes. This also shows that the addition of plastic waste to the mixture can
close the cavities in the mixture so that the VIM value trend increases at a percentage of 2% and 4% LDPE plastic waste
addition but decreases again at a percentage of 3% LDPE plastic waste addition. Therefore, to obtain the optimum percentage
value of plastic addition, a regression equation is used with a value of 2.82%.

The VFB value aims to maintain the durability of the mixture by providing sufficient durability. Along with the addition
of plastic waste to the mixture, the VFB value also increases so that from the graph trend in Figure 4.7, the percentage of
plastic with a minimum VFB value is 2.82%. The addition of the percentage of LDPE plastic waste to the mixture still meets
the specifications, which is greater than 65%. The VFB value that meets the specifications indicates that the mixture is in
optimal condition. This shows that the addition of LDPE plastic waste will cause the cavities in the mixture to shrink because
the plastic fills the cavities.

In contrast to the VFB value, the VMA value in the mixture with the percentage of addition increased with the addition
of 2% and 4% plastic waste and decreased with the addition of 3% so that by looking at the trend in Figure 4.7, the plastic
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content with the maximum VMA value was obtained, namely at the LDPE plastic waste content of 2.82%. The VMA value
that still meets the specifications shows that the mixture has more volume to accommodate the required asphalt.

The density value of the mixture with the percentage of addition did not experience significant changes in the mixture
so that the addition of LDPE plastic waste to the mixture did not affect the density. Meanwhile, the stability value increased
to a percentage of LDPE plastic waste addition of 3% and decreased again at a plastic content of 4%. So to find out the plastic
content to achieve the maximum value, the regression equation from the stability graph trend was used and the maximum
value of the percentage of plastic content addition was 2.07% which was rounded up to 2.1% of the coarse aggregate weight
of 9.83 grams. In determining the optimum plastic content, the maximum stability value is used to ensure that the designed
mixture has good durability in terms of strength and excellent durability.

3.3. Mixed Durability Index
The proportion of conventional and modified mixtures uses an optimum asphalt content of 5.8% so that it is only
distinguished by the addition of LDPE plastic as an additive to coarse aggregate. For conventional mixtures, the percentage
of plastic addition is only 0% and for modified mixtures, the percentage of plastic addition is 2.1%. Soaking with several
time variations aims to determine the difference in the decrease in the strength of the mixture as the soaking duration
increases.

a b
Figure 7. (a) Test Objects in a Waterbath at a Temperature of 60°C
(b) Test Objects After Marshall Testing
All test objects, both conventional and modified mixtures, up to a 7-day immersion duration in a water bath at a
temperature of 60°C did not experience destruction so that all test objects could be subjected to Marshall testing as in Figure
10. The results of the Marshall test can be seen in Table 9.

Table 9. Marshall Test Results for Conventional and Modified Mixtures with Variations in Soaking Time

Stability (kg)

Ne- Seaking Duration Conventional 0% LDPE Modification 2,1% LDPE
! Hows 0s 1.721.76 1,788.20
2 Hos " 1,564.50 1,693,50
3 Hows 2 789.69 1,253.50
4 Hows 20 580.50 1,125.12
3 H]iizs IZS 568.00 988.08

Relationship between Immersion Time and Stability

2 ¥=0.000005x? - 0,133257x + 1.788,20

R?=0.980448
Minimum Modification Limit

E Conventional Minimum Limit

400 ¥ =0.000014x" - 0.257649x + 1.721.76
200 R2=0,973017

0.5 205 405 60.5 80.5 1005 120,5 1405 160.5
Tmmersion Time (hours)

Campuran Konvensional ~ ® Campuran Modifikasi

Figure 8. Relationship between Soaking Time and Stability
From the second-degree polynomial regression equation as in Figure 3.6, the soaking time with minimum stability using
the Goal-seek method. For conventional mixtures, the soaking time with a minimum stability value of 800 kg is 4,862 minutes
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or for 3 days 9 hours. Different from the modified mixture, the soaking time with a minimum stability value of 1000 kg is
8,861 minutes or for 6 days 4 hours.

This shows that the addition of plastic waste percentage to the mixture can increase the stability of the mixture. Plastic
coating on coarse aggregate can function as a binder of thermoplastic plastic properties which when at hot temperatures will
melt and fill the pores between aggregates which can increase the coercion between particles in the mixture. In addition, the
addition of plastic can also act as a hydrophobic, which is a material that can hold water so that it can hold excess water that
can reduce the occurrence of road damage such as grain release.

a. Residual Strength Index (RSI)
Table 10. Marshall Residual Test Results and IKS Values

. Stability (Kg) Stability (Kg) o
No Mixed Type 30 minutes 24 hours TKS (%)
1 Conventional (0% LDPE) 1,722 1,565 91%
2 Modified (2.10% LDPE) 1,788 1,694 95%

Based on the results of the Marshall residual test and the IKS value in Table 10, it can be seen that both mixtures meet
the required IKS value. Of the two mixtures, the modified mixture with the addition of 2.10 percent of LDPE plastic waste
can increase the IKS value by 4%. This shows that the addition of LDPE plastic waste to the mixture using the dry method
can increase the strength and resistance of the mixture to the effects of temperature and water and if applied in field work, it
is expected to last according to the planned pavement design life.

b. First Durability Index (IDP) and Second Durability Index (IDK)
The IDP value will provide by “r”” and IDK value provide by “a” value which means a decrease in the strength of the
mixture. A negative r value indicates a decrease in strength while a positive value indicates an increase in strength.

Table 11. Values of IDP and IDK for Variations in Immersion Time of Conventional Mixtures (0% LDPE)

Soaking Duration

No. (Eours) Stability (Kg) IKS (%) r (%)
1 0.5 1,721.76 100.00 - -
2 24 1,564.50 90.87 6.55 4.47
3 7 789.26 45.84 10.77 15.01
4 120 580.50 33.72 1.74 242
5 168 568.00 32.99 0.07 0.10

Table 12. Values of IDP and IDK for Variations in Immersion Time of Modified Mixtures (2.10% LDPE)

Soaking Duration

No. Hours) Stability (Kg) IKS (%) r (%)
1 0.5 1,788.20 100.00 - -
2 24 1,693.50 94.70 3.95 2.59
3 72 1,253.26 70.10 6.11 8.20
4 120 1,125.12 62.92 1.07 1.44
5 168 988.08 64.65 0.82 1.09

Relationship between Immersion Time and Residual Stability (%)

=007 a=010%

Residual Stability, S (%)

0.5 20,5 405 60,5 805 1005 1205 1405 1605
Immertion Time (Hours

Figure 9. Relationship between r and a values and variations in soaking time of conventional mixtures
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Relationship between Immersion Time and Residual Stability (%)

QL=

S\

SN
60 r=1,07
r=0s2

Residual Stability, S (%)
g

05 205 40,5 605 80,5 1005 1205 1405 1605

Immertion Time (Hours

Figure 10. Relationship between r and a values and variations in soaking time of modification mixtures

Based on Figure 13. and Figure 14. it shows that both types of mixtures experienced a drastic decrease in strength at the
time of immersion on the 3rd day and after that the decrease in strength was smaller. The drastic decrease on the 3rd day and
the gradual decrease on the following day was probably caused by the water entering the mixture having reached the
maximum limit in filling the cavities in the mixture. This shows that a mixture that is submerged in water for a long time
will cause a decrease in strength along with the increasing immersion time.

However, of the two mixtures, the modified mixture with the addition of 2.10% LDPE plastic waste has a better stability
value with a large loss of strength on the 3rd day of only 146.67 kg, while for the conventional mixture the loss was 258.41
kg. Plastic waste that is first coated on coarse aggregate can cover the cavities in the aggregate so that when the test object
is soaked for a long time, water will not easily enter as in the conventional mixture. This proves that the mixture with the
addition of 2.10% plastic waste is good for application, especially in areas with high rainfall intensity.

¢.  Durability Against Wear (Cantabro Test)

Cantabro test aims to determine the resistance of the mixture to the mixture. The smaller the percentage of wear after
testing, the better the resistance of the mixture. Cantabro test is carried out on conventional and modified mixtures. The
results of the test from both types of mixtures can be seen in Table 13. and Table 14.

Table 13. Cantabro Test Results for Conventional Mixtures
Specification

Test Object Mo M, Abrasion Loss (%) ASTM- D7064 Information
A 1,226.90 1,159.00 5.53 <20% Qualify
B 1,246.20 1,175.80 5.65 <20% Qualify
C 1,243.30 1,185.60 4.64 <20% Qualify
Average 5.27 <20% Qualify

Table 14. Cantabro Test Results for Modified Mixtures

Test Object Mo M, Abrasion Loss (%) :Sp,l&:'&f_‘l?;;lgg 4 Information
A 1,254.80 1,188.20 531 <20% Qualify
B 1,254.70 1,208.20 3.71 <20% Qualify
C 1,251.50 1,207.80 3.49 <20% Qualify
Average <20% Qualify

()

Figure 11. Test Objects Before and After Testing (a) Conventional (b) Modified
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Based on the results that can be seen in Table 13. and Table 14. and Figure 15., it is obtained that both mixtures have a
low wear percentage and meet the maximum limit of <20%. The wear value of the modified mixture is 1.10% lower than the
wear value of the conventional mixture. In addition, visually it is also seen that the modified mixture has less destruction
compared to the conventional mixture. The only aggregate that is released is the fine aggregate on the upper edge of the test
object. Meanwhile, for the conventional mixture, the coarse aggregate is also released in some test objects. The coating of
the coarse aggregate provides adhesion to the aggregate so that the coarse and fine aggregates in the mixture will not be
casily released because the plastic layer provides additional adhesion from the plastic and thermoplastic properties of the
plastic. This shows that by adding a percentage of 2.10% LDPE plastic waste, it can provide better adhesion between
aggregates in the mixture so that the mixture can receive a greater load and is not easily damaged.

4. Conclusion

From the results of the tests and general analysis that have been carried out, it can be concluded that the effect of adding

Low Density Polyethylene (LDPE) plastic waste to the asphalt concrete mixture of the wearing layer is:

1. The percentage of LDPE plastic waste addition with variations of 0%, 2%, 3% and 4% in the mixture provides Marshall
characteristic values that meet the specifications. As the percentage of plastic increases in the mixture, the density, VFB
and flow values will increase. Meanwhile, for the stability value, VIM, VMA and Marshall Quentient as the plastic
increases will increase and decrease at a certain percentage so that in determining the optimum plastic content using the
maximum value of the stability value, which is 2.10%. The addition of LDPE plastic waste by covering the coarse
aggregate can increase the durability of the mixture to water and temperature. The modified mixture with a percentage
of 2.10% plastic waste addition has a Residual Strength Index or residual stability value of 3% greater than the
conventional mixture, which is 94%. The loss of strength in both mixtures decreased significantly on the 3rd day of
immersion. However, the modified mixture only experienced a loss of strength of 146.67 kg while the conventional
mixture experienced a loss of up to 258.41 kg. The residual stability of the modified mixture at soaking times of 30
minutes, 1 day, 3 days, 5 days still meets the specification stability value of <1000 Kg. This proves that the addition of
LDPE plastic waste can increase the resistance of the mixture to the effects of water and temperature.

2. The abrasion loss values of both mixtures meet the ASTM-D7064 specifications with a maximum value of 20%. The
abrasion loss values of the conventional and modified mixtures are 5.27% and 4.17%, respectively. The modified
mixture with an additional percentage of LDPE plastic waste of 1.10% is lower than the conventional mixture. Visually,
it can also be seen that in the modified mixture only fine aggregates are released while in the conventional mixture coarse
aggregates are also released. The plastic coating on coarse aggregates provides greater adhesion to the mixture because
plastic has plastic and thermoplastic properties. The properties of the plastic can increase the adhesion between coarse,
fine aggregates and asphalt.
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