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Abstract:- Increasing the quality of hot asphalt mixtures 

is continuously carried out with various kinds of 

experiments, one of which is by mixing additives in the 

form of polymers. LDPE (Low Density Polyethylene) and 

HDPE (High Density Polyethylene) are polyethylene 

chain structures that can be found in daily life, such as the 

form of plastic food wrappers, plastic bags and shopping 

bags. This study aims to compare the effect of using LDPE 

and HDPE plastic waste without the use of plastic waste 

on the characteristics of the hot asphalt mixture Marshall 
Asphalt Concrete Wearing Course (AC-WC). After 

obtaining the optimum asphalt content at 5.6%, the 

optimum plastic content for LDPE is 2.1% and HDPE is 

2.4%. The results of the Marshall characteristic test 

showed that the stability value of the AC-WC hot asphalt 

mixture with the addition of HDPE plastic waste was 

higher, that was 1216 kg, compared to the addition of 

LDPE plastic which was 1130 kg and without the addition 

of 1211 kg plastic. The value of flow in the addition of 

LDPE plastic had the highest value, 3.53 mm compared to 

the addition of HDPE plastic, 3.27 mm and without the 

addition of plastic which had the lowest value, 3.20 mm. 

From the results of residual stability testing with IKS 

(Residual Strength Index), the addition of LDPE plastic 

was 95.6% and HDPE 93.7%, while without the addition 

of plastic it was 90.3%. 
 

Keyword : Asphalt Mixtures, LDPE, HDPE, Plastic Waste, 
Marshall Characteristic.  

 

I. INTRODUCTION 
 

At this time transportation is very important for society. 

It can be found at this time that almost all of them have 

vehicles, even though each of them has the least two-wheeled 

vehicle. Transportation is absolutely necessary for everyone. 

However, the excessive use of transportation will have an 

impact on the arrangement of the pavement itself. 

 

According to Tjitjik WS (2008), the growth of traffic 

into heavy and dense traffic is due to the rapid population 

growth followed by an increase in the need for food, shelter 

and clothing which causes the pavement to be damaged 

before the service life is passed where currently there are 

several sections of road pavement that have no longer able to 

accommodate the capacity / load of passing vehicles. Apart 

from that, the weather factor also affects the asphalt 

immediately due to the weather being oxidized by the sun. 

 

The quality improvement of the asphalt mixture is often 

carried out by experts using asphalt modified with polymeric 

materials. Apart from pure additives, polymer materials can 

also be obtained through the extraction process from plastic 
waste. There are 2 types of plastics that are often used in 

previous studies, namely LDPE and HDPE. Each type of 

plastic waste produces different asphalt characteristics 

depending on the percentage of the mixture of asphalt and the 

plastic waste used. 

 

This study aims to compare the effect of using plastic 

and without the use of plastic on laston WC, to compare the 

effect of using low density polyethylene (LDPE) and high 

density polyethylene (hdpe) plastic waste on laston WC, and 

to determine the percentage of mixtures of asphalt and plastic 

waste. the most optimum for testing the characteristics of 

Marshall. 

 

II. RESEARCH METHODS 
 

To complete the research, several stages are required as 

follows: 
 

A. Preparation Of Tools And Materials 

Materials and testing equipment for aggregate 

characteristics are test equipment owned by the Asphalt 

Mixing Plant Laboratory of PT. Kadi International unit 

Karangjati while testing the characteristics of asphalt using 

equipment at the Semarang State Polytechnic Laboratory. 

 

B. Make Test Object 

Starting with making a test object to get an estimate of 

the optimum asphalt content (OAC) with the following 

conditions: 
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Table 1. Number of Marshall Test Objects to Get Optimum Asphalt Content 

 
Source: Analysis Results (2020) 

 

After obtaining the OAC value, it is continued by making the test object for testing the Marshall parameter according to table 

2. 

 

Table 2. Number of Marshall Test Objects to Get Optimum Plastic Content (OPC) 

 
Source: Analysis Results (2020) 

 

After the marshall test is carried out, then the test object is made to test the stability of the remaining marshall with the number 

of test objects as follows: 

 

Table 3. Number of Test Objects for Residual Stability Testing 

 
Source: Analysis Results (2020) 

 

C. Research Design 

The research was carried out by making test objects with 

optimum asphalt content (OAC) obtained from the test 

results. Meanwhile, the ratio of adding LDPE and HDPE 

plastic waste was 1%, 3%, 5%, and 7% of the weight of 

asphalt. 

 

The test was conducted to determine the comparison of 

the effect of using plastic waste and without the use of plastic 

waste on the Laston AC-WC hot mix concrete asphalt. 

 

The test carried out in this study is to test the mixed 

properties with the Marshall method. The test procedure is 

based on SNI 06-2489-1991 or ASTM D 1559. 
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D. Data Analysis 

Make an analysis of the test results which include: 

a. Calculating Marshall Quotient (MQ), Void in Mineral 

Aggregate (VMA), Void in the Mixed (VIM) and Void 

Filled with Asphalt (VFA). 

b. Draw a graph of the relationship between asphalt content 

and Marshall parameters such as: Density, Marshall 

Stability, Marshall Flow, VFA, VIM, VMA and MQ. 

c. Marshall Quotient (MQ), Void in Mineral Aggregate 

(VMA), Void in the Mixed (VIM) and Void Filled with 

Asphalt (VFA) after adding LDPE and HDPE plastics 

with a predetermined variation on optimum asphalt 

content. 
d. Draw a graph of the relationship between plastic content 

and Marshall parameters such as: Density, Marshall 

Stability, Marshall Flow, VFA, VIM, VMA and MQ. 

e. Make a comparison chart between test objects without the 

addition of plastic, test objects with the addition of LDPE 

plastic and test objects with the addition of HDPE plastic. 

 

III. RESULTS AND DISCUSSION 
 

The research was started by testing the basic 

characteristics of the materials, namely asphalt and aggregate, 

both coarse and fine, while the added material in the form of 

plastic waste was not tested. 

 

A. Basic Characteristic Testing 

 
a.  Asphalt 

The asphalt used is a pen shell 60/70 asphalt. Following 

are the results of testing the basic characteristics of asphalt; 

 

Table 4. Summary of Asphalt Properties Testing Results 

 
Source: Analysis of Testing Results (2020) and Bina Marga Specification (2018) 

 

b. Aggregate 

The aggregate used coarse and fine aggregate from Kandangan, Bawen, Semarang Regency. Following are the results of testing 

the basic characteristics of coarse and fine aggregates; 

 

Table 5. Summary of Coarse Aggregate Physical Properties Testing Results 

 
Source: Analysis of Testing Results (2020) and Bina Marga Specification (2018) 
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Table 6. Summary of Fine Aggregate Physical Properties Testing Results 

 
Source: Analysis of Testing Results (2020) and Bina Marga Specification (2018) 

 

From the results of the tests that have been carried out, 

each material has met the specifications required by Bina 

Marga. 

 

B. Optimum Asphalt Content (OAC) 

Before the Marshall test with the addition of LDPE and 

HDPE plastics, it is necessary to have Marshall testing on the 

test object with variations in asphalt content in the asphalt 

concrete wearing course (AC-WC) mixture. This had to be 

done to find the OAC was needed to achieve the best asphalt 

concrete wearing course (AC-WC) mixture, so that later in 

the manufacture of marshall specimens with variations of 

plastic waste substitution in the best composition conditions. 

In the calculation of the estimated asphalt content, the 

estimated asphalt content value (Pb) was 5.5%, so that the test 

objects were made with variations in asphalt content of 4.5%, 

5%, 5.5%, 6%, 6.5% and 7%. The optimum asphalt content is 

sought by analyzing the relationship between variations in 

asphalt content with marshall parameters consisting of 

density, VMA (Void in Mineral Aggregate), VIM (Void In 

the Mix), VFA (Void filled with Asphalt), marshall 

stability,marshall flow, and marshall quotient. The results of 

the marshall test for finding OAC are presented in Table 7. 

 
Table 7. Marshall Test Results for finding KAO 

 
Source: Marshall Test Analysis Results (2020) and Bina Marga Specification (2018) 

 
Table 8. Analysis of Marshall Test Results for finding OAC 

 
Source: Marshall Test Analysis Results (2020) and Bina Marga Specification (2018) 
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From the results of the Marshall test, it was found that the OAC value was 5.6% which was then used as a mix design with the 

addition of variations in the plastic content of LDPE and HDPE.. 

 

 

 
Fig 1. Marshall Test Design Summary to find OAC 

Source : Marshall Test Analysis Results (2020) 
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C. Optimum Plastic Content (OPC) 

a. Low Density Polyethylene (LDPE) 

Making marshall test objects for LDPE plastic content at optimum asphalt content, namely 5.6% with variations in plastic 

content of 1%, 3%, 5%, and 7% of the weight of asphalt according to table 2. Here are the results of marshall testing with variations 

in adding LDPE plastic content; 

 

Table 9. Marshall Test Results to find LDPE Optimum Plastic Content (OPC) 

 
Source: Marshall Test Analysis Results (2020) and Bina Marga Specification (2018) 

 

Table 10. Analysis of Marshall Test Results to find LDPE Optimum Plastic Content (OPC) 

 
Source: Marshall Test Analysis Results (2020) and Bina Marga Specification (2018) 

 

From the Marshall test results, the LDPE optimum plastic content value was 2.1%. 

 

b. High Density Polyethylene (LDPE) 

Making marshall test objects for HDPE plastic content at optimum asphalt content, namely 5.6% with variations in plastic 

content of 1%, 3%, 5%, and 7% of the weight of asphalt according to table 2. Here are the results of marshall testing with variations 

in adding HDPE plastic content; 

 

Table 9. Marshall Test Results to find the HDPE Optimum Plastic Content 

 
Source: Marshall Test Analysis Results (2020) and Bina Marga Specification (2018) 
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Table 10. Analysis of Marshall Test Results to find Optimum HDPE Plastic Content 

 
Source: Marshall Test Analysis Results (2020) and Bina Marga Specification (2018) 

 

From the marshall test results, the optimum HDPE plastic content value was 2.4%.. 

 
D. Comparison of Marshall parameter values and residual stability 

 
a. Comparison of Marshall parameter values 

At the optimum asphalt content of 5.6%, the optimum LDPE plastic content was 2.1% and the optimum HDPE plastic content 

was 2.4% made of test objects to be compared, with the optimum asphalt content of 5.6% as a comparison. Following are the test 

results and their discussion 

 

Table 11. Marshall Laston WC Test Results on Optimum Asphalt Content, Optimum LDPE Plastic Content, and Optimum HDPE 
Plastic Content 

 
Source: Marshall Test Analysis Results (2020) and Bina Marga Specification (2018) 

 

From the test data above, then compared by making a bar graph between the LDPE plastic content of 2.1%, HDPE plastic 

content of 2.4% and asphalt content of 5.6% for each Marshall parameter. The comparison bar graph can be seen in Figure 2.  
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Fig 2 Bar Graph Comparison of Marshall Parameters on Optimum LDPE Plastic Content, Optimal Asphalt Content, and Optimum 

HDPE Plastic Content 
Source : Marshall Test Analysis Results (2020) 
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The following is a description of the discussion of the 

results of Marshall stability testing at optimum LDPE plastic 

content, optimum asphalt content (without plastic), and 

optimum HDPE plastic content. 

 

The density value between LDPE and HDPE asphalt 

concrete wearing course (AC-WC) and asphalt concrete 

wearing course without plastic has a small difference, namely 

0.04% and 0.02% lower. The lowest density value is in 

asphalt concrete wearing course (AC-WC) with the addition 

of LDPE plastic, namely 2.334. Meanwhile, the highest is 

asphalt concrete wearing course (AC-WC)  without the 

addition of plastic, namely 2,335. So it can be concluded that 
the addition of plastic to the mixture reduces the density of 

asphalt concrete wearing course (AC-WC). 

 

The VMA value between LDPE and HDPE plastic 

asphalt concrete wearing course (AC-WC) and asphalt 

concrete wearing course without plastic has a small 

difference, namely 0.89% and 0.86% higher. The lowest 

value is in asphalt concrete wearing course without the 

addition of plastic, namely 15.41%. Meanwhile, the highest 

level is asphalt concrete wearing course with the addition of 

LDPE plastic, namely 15.55%. Bina Marga’s requirement for 

VMA is a minimum of 15% so that the three types of asphalt 

concrete wearing course studied have met the specifications. 

So it can be concluded that the addition of plastic to the 

mixture can fill the voids between the aggregates which 

increase the durability and tightness of WC concrete asphalt 

and prevent stripping. 
 

The VFA value between the LDPE and HDPE plastic 

asphalt concrete wearing course (AC-WC) with the asphalt 

concrete wearing course without plastic has a insignificant 

difference, namely 1.17% and 1.43% higher. The lowest 

value is in asphalt concrete wearing course without the 

addition of plastic, namely 68.37%. Whereas the highest was 

asphalt concrete wearing course with the addition of HDPE 

plastic, namely 69.35%. Bina Marga's requirement for VFA 

is a minimum of 65% so that the three types of asphalt 

concrete wearing course studied have met the specifications. 

So it can be concluded that the addition of plastic to the 

mixture can fill the cavities in the asphalt which increases the 

durability and tightness of asphalt concrete wearing course 

and prevents the mixture from being oxidized with air. 

 

The VIM value between LDPE and HDPE plastic 

asphalt concrete wearing course (WC) and the asphalt 
concrete wearing course without plastic has a relatively small 

difference, namely 1.67% and 2.21% lower. The lowest value 

is in asphalt concrete wearing course with the addition of 

HDPE plastic, namely 4.77%. Whereas the highest was 

asphalt concrete wearing course without the addition of 

plastic, namely 4.88%. Bina Marga’s requirements for VFA 

are 3-5% so that the three types of asphalt concrete wearing 

course studied have met the specifications. So it can be 

concluded that the addition of plastic to the mixture can fill 

the cavities in the asphalt which increases the durability and 

tightness of Asphalt concrete wearing course. 

 

Marshall stability’s value between LDPE and HDPE 

plastic asphalt concrete wearing course (AC-WC) and asphalt 

concrete wearing course without plastic has a relatively small 

difference, namely 2.51% lower and 4.90% higher 

respectively. The lowest value is in asphalt concrete wearing 

course (AC-WC) with the addition of LDPE plastic, namely 

1130 kg. Meanwhile, the highest level is asphalt concrete 

wearing course (AC-WC) with the addition of HDPE plastic, 

namely 1216 kg. Bina Marga’s requirements for the stability 

of marshall asphalt concrete wearing course (AC-WC) are 

800 - 1800 kg, while for modified asphalt concrete wearing 

course (AC-WC) is 1000 - 2250 kg, so the three types of 

asphalt concrete wearing course (AC-WC) studied have met 
the specifications. So it can be concluded that the addition of 

HDPE plastic to the mixture can increase the stability of 

asphalt concrete wearing course (AC-WC) in withstanding 

loads. 

 

Marshall flow’s value between LDPE and HDPE plastic 

asphalt concrete wearing course (WC) and asphalt concrete 

wearing course without plastic has a significant difference, 

namely 10.42% and 2.08%, respectively. The lowest value is 

in Asphalt concrete wearing course without the addition of 

plastic, namely 3.20 mm. Meanwhile, the highest level is 

Asphalt concrete wearing course with the addition of LDPE 

plastic, namely 3.53 mm. Bina Marga’s requirements for 

marshall asphalt concrete WC and modified asphalt concrete 

wearing course are 2 - 4 mm, so that the three types of Asphalt 

concrete wearing course studied have met specifications. So 

it can be concluded that the addition of plastic increases the 
melting of Asphalt concrete wearing course which can make 

Asphalt concrete wearing course become plastic and 

experience deformation compared to asphalt concrete 

wearing course without the addition of plastic. The yield 

value for Marshall between the LDPE and HDPE plastic 

asphalt concrete wearing course (WC) with the asphalt 

concrete wearing course without plastic has a significant 

difference, namely 12.08% lower and 2.56% higher 

respectively. The lowest value is in Asphalt concrete wearing 

course with the addition of LDPE plastic, namely 319.85 kg / 

mm. While for the highest is Asphalt concrete wearing course 

with the addition of HDPE plastic, namely 373.09 kg / mm. 

Bina Marga’s requirement for the results for Marshall asphalt 

concrete WC and modified Asphalt concrete wearing course 

is 250 kg / mm, so that the three types of Asphalt concrete 

wearing course studied have met specifications. So it can be 

concluded that adding LDPE plastic makes Asphalt concrete 

wearing course flexible, flexible and tends to be plastic so it 
is easier to deform than Asphalt concrete wearing course with 

the addition of HDPE plastic and without the addition of 

plastic. 

 

b. Residual Stability 

Index of Retained Strength (IRS) is the ratio between 

the stability of the test object after immersion with a fixed 

temperature of 60 ° C between 24 hours and 30 minutes 

expressed in percent. Index of Retained Strength is one of the 

parameters used by Bina Marga to determine durability of 

asphalt concrete. The higher the IRS value, the more durable 

the asphalt concrete will be. Following are the results of the 

durability test data: 
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Table 12. Residual Stability Test Results 

 
Source : Test Result and Data Analysis (2020) 

 

From the data above, the difference between the residual 

stability value between the three types of Asphalt concrete 

wearing course, the addition of LDPE type plastic has a high 

durability value of 95.6% while HDPE plastic is 93.7% which 

has a better durability value than asphalt concrete. The toilet 

without the addition of plastic is only 90.5% with the 

specifications required by Bina Marga, namely a minimum of 

90%. So it can be concluded that Asphalt concrete wearing 

course with a mixture of both LDPE and HDPE plastic can 

increase the durability of Asphalt concrete wearing course.. 
 

IV. CONCLUSION 
 

Based on the results and analysis obtained, several 

conclusions can be drawn, namely: 

 

The addition of LDPE and HDPE plastics can increase 

the stability value of the AC-WC mixture on plastic content 

< 3%; 

 The VMA value in the mixture with 1% LDPE plastic 

content = 15.54%; 3% = 15.71%; 5% = 16.21%; 7% = 

17.09%. HDPE plastic content 1% = 15.59%; 3% = 

15.55%; 5% = 16.16%; 7% = 17.52%. The VMA value on 

all of LDPE and HDPE plastic contents used meets the 

specifications, namely a minimum of 15%. 

 The VFA value in the mixture with 1% LDPE plastic 

content = 69.30%; 3% = 68.39%; 5% = 65.83%; 7% = 

60.92%. HDPE 1% plastic content = 68.95%; 3% = 

69.31%; 5% = 65.85%; 7% = 58.70%. The LDPE plastic 

content that meets Bina Marga's specifications for a 
minimum VFA value of 65% is 1 - 5%, while HDPE 

plastic is 1 - 5%. 

 The VIM value of the mixture with 1% LDPE plastic 

content = 4.78%; 3% = 4.97%; 5% = 5.6%; 7% = 6.69%. 

HDPE plastic content 1% = 4.84%; 3% = 4.78%; 5% = 

5.52%; 7% = 7.25%. The LDPE plastic content that meets 

Bina Marga’s specifications for VIM values of 3 - 5% is 

1 - 3% while for HDPE plastic content is 1 - 3%. 

 The stability value of the mixture with 1% LDPE plastic 

content = 1057.57 kg; 3% = 1122.65 kg; 5% = 1262.69 

kg; 7% = 1153.69 kg. 1% HDPE plastic content = 1045.30 

kg; 3% = 1315.2 kg; 5% = 1358.29; 7% = 1450.91 kg. The 

contents of LDPE and HDPE plastic have met Bina 

Marga's specifications for a minimum AC-WC Mod 

marshall stability value of 1000 kg. From this value, it can 

be seen that for the addition of LDPE plastic, the stability 

value tends to increase to 5% plastic content and then 
decrease to 7% plastic content, while for the addition of 

HDPE plastic the stability value continues to increase. 

 The flow value in the mixture with 1% LDPE plastic 

content = 3.83 mm; 3% = 3.43 mm; 5% = 3.17 mm; 7% = 

3.27 mm. 1% HDPE plastic content = 3.47 mm; 3% = 3.20 

mm; 5% = 3.17 mm; 7% = 3.03 mm. This shows that the 

mixture with the addition of LDPE plastic is plastic and 

easily changes shape, so that the amount of deformation 

due to traffic loads will increase. Meanwhile, the addition 

of LDPE plastic, the flow value shows that the mixture is 

relatively stiffer. 

 

From the test results with variations in plastic content, 

the optimum plastic content for LDPE is 2.1% while HDPE 

is 2.4%, which is compared to the AC-WC mixture without 

the addition of plastic. 

 The density value between asphalt concrete wearing 

course (AC-WC) using LDPE and HDPE plastic with 

asphalt concrete without plastic has a small difference, 

namely 0.04% and 0.02% lower. The lowest density value 

is on the toilet concrete asphalt with the addition of LDPE 

plastic, namely 2.334. Meanwhile, to be in the highest 

position, namely asphalt concrete WC without the 

addition of plastic is 2,335. Then it can be eliminated that 

the addition of plastic to the concrete density mixture of 

WC. 

 The VMA value between asphalt concrete wearing course 

(AC-WC) using LDPE and HDPE plastic with asphalt 

concrete without plastic has a small difference, namely 

0.89% and 0.86% higher. The lowest value is in Asphalt 

concrete wearing course without the addition of plastic, 

namely 15.41%. Meanwhile, the highest level is Asphalt 

concrete wearing course with the addition of LDPE 

plastic, namely 15.55%. Bina Marga’s requirement for 

VMA is a minimum of 15% so that the three types of 

Asphalt concrete wearing course studied have met the 

specifications. So it can be concluded that the addition of 

plastic to the mixture can fill the voids between the 

aggregates which increase the durability and tightness of 

WC concrete asphalt and prevent stripping. 

 The VFA value between the LDPE and HDPE plastic 

asphalt concrete wearing course (WC) with the asphalt 

concrete wearing course without plastic has a insignificant 
difference, namely 1.17% and 1.43% higher. The lowest 

value is in Asphalt concrete wearing course without the 

addition of plastic, namely 68.37%. Whereas the highest 

was Asphalt concrete wearing course with the addition of 

HDPE plastic, namely 69.35%. Bina Marga's requirement 

for VFA is a minimum of 65% so that the three types of 

Asphalt concrete wearing course studied have met the 

specifications. So it can be concluded that the addition of 

plastic to the mixture can fill the cavities in the asphalt 

which increases the durability and tightness of WC 

concrete asphalt and prevents the mixture from being 

oxidized with air. 
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 The VIM value between LDPE and HDPE plastic asphalt 

concrete wearing course (WC) and the asphalt concrete 

wearing course without plastic has a relatively small 

difference, namely 1.67% and 2.21% lower. The lowest 

value is in Asphalt concrete wearing course with the 

addition of HDPE plastic, namely 4.77%. Whereas the 

highest was Asphalt concrete wearing course without the 

addition of plastic, namely 4.88%. Highways 

requirements for VFA are 3-5% so that the three types of 

Asphalt concrete wearing course studied have met the 

specifications. So it can be concluded that the addition of 

plastic to the mixture can fill the cavities in the asphalt 

which increases the durability and tightness of Asphalt 
concrete wearing course. 

 Marshall stability’s value between LDPE and HDPE 

plastic asphalt concrete wearing course (WC) and asphalt 

concrete wearing course without plastic has a relatively 

small difference, namely 2.51% lower and 4.90% higher 

respectively. The lowest value is in Asphalt concrete 

wearing course with the addition of LDPE plastic, namely 

1130 kg. Meanwhile, the highest level is Asphalt concrete 

wearing course with the addition of HDPE plastic, namely 

1216 kg. Bina Marga’s requirements for the stability of 

Marshall asphalt concrete WC are 800 - 1800 kg, while 

for modified Asphalt concrete wearing course is 1000 - 

2250 kg, so the three types of Asphalt concrete wearing 

course studied have met the specifications. So it can be 

concluded that the addition of HDPE plastic to the mixture 

can increase the stability of WC concrete asphalt in 

withstanding loads. 

 Marshall flow’s value between LDPE and HDPE plastic 

asphalt concrete wearing course (WC) and asphalt 

concrete wearing course without plastic has a significant 

difference, namely 10.42% and 2.08%, respectively. The 

lowest value is in Asphalt concrete wearing course 

without the addition of plastic, namely 3.20 mm. 

Meanwhile, the highest level is Asphalt concrete wearing 

course with the addition of LDPE plastic, namely 3.53 

mm. Bina Marga’s requirement for Marshall asphalt 

concrete WC and modified Asphalt concrete wearing 

course is 2 - 4 mm, so that the three types of Asphalt 

concrete wearing course studied have met specifications. 

So it can be concluded that the addition of plastic 

increases the melting of Asphalt concrete wearing course 

which can make Asphalt concrete wearing course become 

plastic and experience deformation compared to Asphalt 

concrete wearing course without the addition of plastic. 

 Marshall quotient’s value between the LDPE and HDPE 

plastic asphalt concrete wearing course (WC) with the 

asphalt concrete wearing course without plastic has a 

significant difference, namely 12.08% lower and 2.56% 

higher respectively. The lowest value is in Asphalt 

concrete wearing course with the addition of LDPE 

plastic, namely 319.85 kg / mm. While for the highest is 

Asphalt concrete wearing course with the addition of 

HDPE plastic, namely 373.09 kg / mm. Bina Marga’s 

requirement for the results for Marshall asphalt concrete 

WC and modified Asphalt concrete wearing course is 250 

kg / mm, so that the three types of Asphalt concrete 

wearing course studied have met specifications. So it can 

be concluded that adding LDPE plastic makes Asphalt 

concrete wearing course flexible, flexible and tends to be 

plastic so it is easier to deform than Asphalt concrete 

wearing course with the addition of HDPE plastic and 

without the addition of plastic. 

 

 For durability that can be seen from the residual stability 

test by dividing the results of the marshall stability test at 

60 ° C immersion for 30 minutes with the marshall 

stability at 60 ° C immersion for 24 hours. The residual 

stability value for Asphalt concrete wearing course with 

the addition of LDPE plastic is 95.6%, HDPE plastic is 

93.7% while for Asphalt concrete wearing course without 

the addition of plastic is 90.5%. This shows that the 
addition of plastic to the Asphalt concrete wearing course 

mixture can increase durability or durability. 

 

SUGGESTION 
 

Based on the results of the research that has been done, 

the authors have some suggestions as follows: 

1. Need further reassessment with the same variation in 

plastic content, because the VFA test results have 

decreased. 

2. It is necessary to do a physical test of the plastic used. 

3. Further research is needed with variations in HDPE 

plastic content above 7% because the graph of marshall 

stability to plastic content has not decreased. 

4. It is necessary to do penetration testing and asphalt 

softening point with variations in plastic content, either 

LDPE or HDPE. 
5. For further research, it is necessary to consider from an 

economic point of view the implementation of mixing 

LDPE and HDPE plastics to asphalt concrete on a large 

scale. 

 

REFERENCES 
 

[1]. Afriyanto, B., Indriyati, E. W., & Hardini, P. 2019. 

"Pengaruh Limbah Plastik Low Density Polyethylene 

Terhadap Karakteristik Dasar Aspal. Jurnal 

Transportasi Vol. 19 No. 1 April, 8. 

[2]. Direktorat Jenderal Bina Marga. 2018. Spesifikasi 

Teknis Jalan Dan Jembatan. Kementerian Pekerjaan 

Umum Dan Perumahan Rakyat. 

[3]. Fitri, S., Saleh, S. M., & Isya, M. 2018. Pengaruh 

Penambahan Limbah Plastik Kresek Sebagai Substitusi 

Aspal Pen 60/70 Terhadap Karakteristik Campuran 

Asphalt concrete AC-BC. Jurnal Teknik Sipil 
Universitas Syiah Kuala Vol. 1 Special Issue, No. 3, 

Januari, 12. 

[4]. Nasrun, K. E. 2017. Pengolahan Limbah Kantong 

Plastik Jenis Kresek Menjadi Bahan Bakar 

Menggunakan Proses Pirolisis. Jurnal Energi Elektrik. 

[5]. Pratomo, P., Ali, H., & Diansari, S. 2016. Aspal 

Modifikasi Dengan Penambahan Liniear Density 

Polyethylene(LLDPE) Ditinjau Dari Karakteristik 

Marshall Dan Uji Penetrasi Pada Lapisan Aspal Beton 

(AC-BC). Jurnal Rekayasa Vol. 20, No. 3, Desember, 

12. 

[6]. Rahmawati, A., & Rizana, R. (2010). Pengaruh 

Penggunaan Limbah Plastik Polipropilena Sebagai 

http://www.ijisrt.com/


Volume 7, Issue 9, September – 2022                   International Journal of Innovative Science and Research Technology                                                 

                                        ISSN No:-2456-2165 

 

IJISRT22AUG1074                                                             www.ijisrt.com                       50 

Pengganti Agregat Pada Campuran Asphalt concrete 

Terhadap Karakteristik Marshall (105m). Konferensi 

Nasional Teknik Sipil 7 (Konteks 7) Universitas Sebelas 

Maret (Uns), 7. 

[7]. Sunarya, Katon, W., & Yogaswara, Y. (2016). 

Penentuan Rute Pengambilan Sampah Menggunakan 

Metode Nearest Neighbour Di Pd. Kebersihan Kota 

Bandung Untuk Kapasitas Kendaraan 10 M3 Dengan 

Daerah Pelayanan Bandung Selatan Dan Bandung 

Timur. Skripsi(S1) Thesis, Fakultas Teknik Unpas. 

[8]. Susanto, I., & Suaryana, N. (2019). Evaluasi Kinerja 

Campuran Beraspal Lapis Aus (AC-WC) Dengan 

Bahan Tambah Limbah Plastik Kresek. Jurnal Aplikasi 
Teknik Sipil Vol. 17 No. 2 Agustus, 10. 

[9]. Tjitjik Wasdiah Suroso, I. (2008). Pengaruh 

Penambahan Plastik LDPE (Low Density Poly Ethilen) 

Cara Basah Dan Cara Kering Terhadap Kinerja 

Campuran Beraspal. Media Komunikasi Teknik Sipil, 

17. 

[10]. Wijaya, D. P., & Ismaili, A. F. (N.D.). Pengaruh Bahan 

Tambah Polimer High Density Polyethylene (HDPE) 

Terhadap Karakteristik Marshall Pada Campuran Aspal 

(AC-WC). 3. 

http://www.ijisrt.com/

	The addition of LDPE and HDPE plastics can increase the stability value of the AC-WC mixture on plastic content < 3%;
	From the test results with variations in plastic content, the optimum plastic content for LDPE is 2.1% while HDPE is 2.4%, which is compared to the AC-WC mixture without the addition of plastic.

