
IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

Traffic noise level handling on A P Pettarani road
towards elevated toll road construction
To cite this article: N Azizah et al 2020 IOP Conf. Ser.: Earth Environ. Sci. 419 012106

 

View the article online for updates and enhancements.

You may also like
Spatial patterns of land prices changing
around toll gates (Cipali Toll Road case
study)
A Fakhruddin, T Nurlambang and W
Sumadio

-

Toll road maintenance towards minimum
service standard
F Suwarto, Y F Kurnianto, B Setiabudi et
al.

-

Analysis of Efficiency of Toll Road Network
Development
M O Karpushko, I L Bartolomei, E N
Karpushko et al.

-

This content was downloaded from IP address 103.195.142.125 on 03/02/2023 at 08:04

https://doi.org/10.1088/1755-1315/419/1/012106
https://iopscience.iop.org/article/10.1088/1755-1315/561/1/012016
https://iopscience.iop.org/article/10.1088/1755-1315/561/1/012016
https://iopscience.iop.org/article/10.1088/1755-1315/561/1/012016
https://iopscience.iop.org/article/10.1088/1755-1315/700/1/012058
https://iopscience.iop.org/article/10.1088/1755-1315/700/1/012058
https://iopscience.iop.org/article/10.1088/1757-899X/1079/3/032096
https://iopscience.iop.org/article/10.1088/1757-899X/1079/3/032096
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssmeOwEeAvVZ9oeAtXWvzDjQtVh8XW8mAi2GmL98wgRZGyPXKKTGZ87uG26306HVS1cBaNY2uuNQQI4iyDnokrtp45wrR7YujVZ9_6cOzTyi0slRHBjl5mpWFsIX9nebmjGj62m9dpaRIdK7VeyPGzNcJW3jidMQeq0ylq2xaLMN9sKlZqxI53rNMwxDE6L6mdpmPrVEzL4OEt9sSTm3cjSyTxNppYM5yayfcOgmNS4vMMROsrYoGiw9qLUS8df4IFHlOKj-xUbt-V9ZvnXj6W3PAsQJoPp_x3KMEJKhm6rpA&sai=AMfl-YTVlT4AP672iPxH6lBJiB1tt8U_PWqmyVW9MW7VUkK4tJd1SCiSjtqh1FJMWUig3e-dIZXmFY_8GoHZtc8&sig=Cg0ArKJSzLcEoUrBW5g_&fbs_aeid=[gw_fbsaeid]&adurl=https://ecs.confex.com/ecs/244/cfp.cgi%3Futm_source%3DIOP%26utm_medium%3Dbanners%26utm_campaign%3D244AbstractSubmit


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICCEE 2019

IOP Conf. Series: Earth and Environmental Science 419 (2020) 012106

IOP Publishing

doi:10.1088/1755-1315/419/1/012106

1

	
	
	
	
	
	

Traffic noise level handling on A P Pettarani road towards 
elevated toll road construction 

N Azizah1, M Hustim2 and M Pasra2 
1Department of Civil Engineering, Hasanuddin University, Makassar, Indonesia 
2Department of Environmental Engineering, Hasanuddin University, Makassar, 
Indonesia 
 
Email: nurulazizahyala@yahoo.co.id 

Abstract. The construction of the elevated toll road is part of the transportation network 
system, in addition to managing the traffic system in the area to be more integrated, the facility 
is also used to deal with congestion that often occurs, as well as the construction plan of 
elevated toll on Pettarani road is expected to reduce the level of congestion that occurs. Based 
on previous studies, the prediction of noise levels on AP. Pettarani roads when the elevated toll 
road is operating with a shift estimated of 25% of the vehicle's volume to the elevated toll road 
at 79.58 dB. Therefore, we need a way to handle the noise level on the AP Pettarani road if the 
elevated toll road is operating. Traffic load analysis is performed using the V-S-D (volume, 
speed and density) model analysis. The V-S-D model analysis consists of 3 models namely the 
Greenshield Model, the Greenberg Model, and the Underwood Model. The results of the V-S-
D model analysis obtained are the Underwood Model at each point of the scenario so that it is 
used to calculate the average speed on the road segment according to the traffic volume. Then 
the results of the analysis and statistical tests through several variations of the simulation have 
obtained the best noise level handling by using traffic loading on the AP Pettarani Road 
through 50% motorcycle switch to the BRT (Bus Rapid Transyt) and can reduce the noise level 
by 3.05 dB. 

1. Introduction 
The construction of the elevated toll road is part of the transportation network system, in addition to 
managing the traffic system in the area to be more integrated, the facility is also used to deal with 
congestion that often occurs, as well as the construction plan of an elevated toll on AP. Pettarani road 
is expected to reduce the level of congestion that occurs. 
Overall, the existence of the elevated toll road will have a positive impact. However, after the road is 
operated. It is estimated to have several impacts including a decrease in environmental quality, namely 
high noise levels. Traffic noise will cause environmental discomfort. Based on previous studies the 
average noise level on the AP. Pettarani road in 2011 was 74 dB, in 2014 it was 79.8 dB, and in 2017 
it was 80.4 dB [1], [2]. Then based on previous studies the prediction of noise levels on AP. Pettarani 
roads is 79.58 dB when the elevated toll road operates with 25% shift estimated volume of vehicles to 
the elevated toll road [3]. This shows that the noise level on AP Pettarani increased Road. During the 
three years of research and has exceeded the noise level standard according to Minister of 
Environment Decree No. Kep-48 / MENLH / 1/1996, namely 60 dB for Allotment of Government 
Areas and public facilities [4]. Then we need a way to handle the noise level on the AP. Pettarani road 
when it is operating.  
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2. Research method 
Research conducted is a type of quantitative analysis. Primary data are data of road segments, road 
characteristics, and location points to measure traffic volume, vehicle speed measurements, and 
vehicle noise level measurements [5]. Secondary data are the AP Pettarani road map and technical 
specifications for the AP Pettarani Toll Road. Data analysis is performed in mitigating noise levels 
using the V-S-D method [6]. 

2.1. Research location 
The location of this research was carried out at 16 points on the AP Pettarani road, where on this road 
every day many motorized vehicles pass and other high public activities cause traffic noise on the 
road. Figure 1. The following research location. 

 
Figure 1. Location of AP. Pettarani roads. 

2.2. Research time 
The data collection process is carried out for 2 weeks, Monday - Thursday, starting at 07.00-17.00. 
Measurements are made every 1 hour where every 1 hour requires 10 minutes. 
 

Figure 2. Tools. 
Information: 
1. Sound level meter tenmars TM-103 
2. Tripod 
3. Speed Gun. 
4. Counter 
5. Stopwatch  
6. Mobile  
7. Laptop 
8. The meter 
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2.3. Noise level mitigation method 
After obtaining the predicted noise level, the next step is to analyze the traffic load on the road 
network as an alternative solution to handling traffic noise on AP. Pettarani Road after the elevated 
toll road is operated [7]. Based on a simulation of traffic loading. The traffic loading simulation begins 
with a loading analysis through the measurement of traffic volume data that has been processed based 
on vehicle growth rates in Makassar City. Then the traffic volume is converted from vehicles/hour to 
smp / hour for all observation points on the road section. Traffic load analysis is performed using the 
V-S-D (volume, speed and density) analysis model [8]. The V-S-D analysis model consists of 3 
models namely the Greenshield Model, the Greenberg Model, and the Underwood Model [9].  
 The traffic loading simulation is done based on a scenario. Scenarios for traffic loading are 
carried out through 4 variations. Simulation variations consist of: 

Table 1. Variations a. 
Simulation Variations A 

a1 
a2 
a3 
a4 
a5 

the volume of  LV (pete-pete) transferred to the BRT 20% 
the volume of  LV (pete-pete) transferred to the BRT 40% 
the volume of  LV (pete-pete) transferred to the BRT 60% 
the volume of  LV (pete-pete) transferred to the BRT 80% 

the volume of  LV (pete-pete) transferred to the BRT 100% 
 

Table 2. Variations b. 
Simulation Variations B 

b1 
b2 
b3 

the volume of  LV (Light-Vehicle) transferred to the BRT 15% 
the volume of  LV (Light-Vehicle) transferred to the BRT 30% 
the volume of  LV (Light-Vehicle) transferred to the BRT 50% 

 
Table 3. Variations c. 

Simulation Variations C 

c1 
c2 
c3 

the volume of  MC (Motorcycle) transferred to the BRT 15% 
the volume of  MC (Motorcycle) transferred to the BRT 30% 
the volume of  MC (Motorcycle) transferred to the BRT 50% 

 
Table 4. Variations d. 

Simulation Variations D 

d1 
 

d2 
 

d3 

the volume of  LV (Light-Vehicle) transferred to the BRT 30% 
volume of  MC (Motorcycle) transferred to the BRT 30% 

the volume of  LV (Light-Vehicle) transferred to the BRT 50% 
volume of  MC (Motorcycle) transferred to the BRT 30% 

the volume of  LV (Light-Vehicle) transferred to the BRT 30% 
volume of  MC (Motorcycle) transferred to the BRT 50% 

3. Discussion 

3.1. Traffic loading simulation 
Results Analysis of the V-S-D model obtained at each observation point illustrates the relation of 
volume, speed and traffic density so that the ideal traffic conditions are obtained. Based on the results 
of the analysis, the Underwood Model is obtained at each point based on the scenario so that it is used 
to calculate the average speed on a road segment in accordance with the volume of new traffic 
obtained based on traffic simulations conducted by trial and error, so as to produce the following 
analysis: 
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3.1.1. Variations A.  

Based on the simulation variations in table 1, the noise level of the simulation variations a can be 
generated as can be seen in table 5. 

Table 5. Noise level results of simulation variations A. 

 
In table 5 variation a. Simulation scenario occurs in 5 variations by switching LV (pete-pete) to BRT 
ranging from 20% -100% through 5 variations. It can be seen that the highest reduction in pete-pete 
volume can reduce the noise level by 0.37 dB - 0.75 dB. This shows that shifting the volume of LV 
(pete-pete) to BRT by up to 100% can reduce noise levels. 

To find out how the value of the noise level between the scenario simulation and the predicted 
noise level is different or not, a statistical test with the hypothesis to be tested is as follows in table 6. 
Ho: There is no significant difference between the results of existing predictions and the results of 
simulation variations. 
Ha: There is a significant difference between the results of existing predictions and the results of 
simulation variations. 

Table 6. Variation Statistical Test Results. 

 
Based on the hypothesis test, it can be seen that the variations in a1 to a5 produce a significance 

value or sig. (2-tailed)> 0.05 means no significant decrease in noise level due to a reduction in the 
volume of LV (pete-pete) transferred to the BRT. This shows the value of the noise level between the 
predicted results and the results of the simulation scenario have not been able to reduce the noise level. 
	  

a1 a2 a3 a4 a5
R01 78.60 78.50 77.9 77.9 77.9 77.9 78.3
R02 80.90 80.80 80.2 80.2 80.2 80.1 80.5
R03 80.40 80.30 79.7 79.7 79.7 79.7 80.1
R04 80.10 80.00 79.3 79.3 79.3 79.3 79.7
R05 79.80 79.70 79.1 79.1 79.1 79.1 79.4
R06 79.70 79.60 79.1 79 79 79 79.4
R07 78.00 77.80 77.2 77.2 77.2 77.2 77.6
R08 79.60 79.40 78.9 78.9 78.9 78.8 79.2
R09 80.30 80.20 79.6 79.6 79.6 79.6 79.9
R10 81.30 81.10 80.5 80.5 80.5 80.5 80.9
R11 79.90 79.80 79.2 79.2 79.2 79.2 79.6
R12 78.50 78.40 77.8 77.8 77.8 77.8 78.2
R13 77.30 77.20 76.5 76.5 76.5 76.5 76.9
R14 79.30 79.10 78.6 78.6 78.6 78.5 78.9
R15 76.90 76.80 76.2 76.2 76.2 76.2 76.6
R16 79.00 78.80 78.3 78.3 78.3 78.3 78.6

Average 79.38 78.79 78.78 78.78 78.76 79.14
Difference 0.13 0.72 0.72 0.72 0.75 0.37

Code

LAeqDay 
Existing 

Predictions 
(dB)

LAeqDay Pre 
simulation 

Pettarani (dB)

LAeqDay The traffic loading simulation Pettarani 
(dB)

79.51

No. Variations Sig.(2-tailed) Taraf Sig. Description
1 a1 0.145 Ho is accepted
2 a2 0.143 Ho is accepted
3 a3 0.135 Ho is accepted
4 a4 0.133 Ho is accepted
5 a5 0.128 Ho is accepted

0.05
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3.1.2.  Variations B. 
B Simulation variations scenario results of noise level can be seen in table 7. Based on table 7 
variation b. The simulation scenario occurs in 3 variations with the object shifting the volume of LV 
(light vehicles) to BRT by 15% - 50% it can be seen that there is a reduction in the noise level of 0.39 
dB - 0.75 dB on A.P Pettarani road. To find out how the noise level value between the variation of 
simulation and the value of the predicted noise level is different or the same, a statistical test with the 
hypothesis to be tested is as follows in table 8. 
 
Ho: There is no significant difference between the results of existing predictions and the results of 
simulation variations. 
Ha: There is a significant difference between the results of existing predictions and the results of 
simulation variations. 

Table 7. Noise results from variations B. 

 

Table 8. Variation statistical test results B. 

 

In testing the hypothesis table 8 can be seen in the variation of b1 to b3 produce a significance 
value or sig. (2-tailed)> 0.05 means that there has not been a significant decrease in noise level due to 
the reduction in the volume of LV (light vehicles) diverted to the BRT. This shows the value of the 
noise level between the existing prediction results and the results of the simulation scenario have not 
been able to reduce the noise level. 
	  

b1 b2 b3
R01 78.60 78.50 77.9 78.2 78.2
R02 80.90 80.80 80.1 80.5 80.5
R03 80.40 80.30 79.7 80.1 80.1
R04 80.10 80.00 79.3 79.7 79.7
R05 79.80 79.70 79.1 79.4 79.4
R06 79.70 79.60 79 79.4 79.4
R07 78.00 77.80 77.2 77.6 77.6
R08 79.60 79.40 78.8 79.2 79.2
R09 80.30 80.20 79.6 79.9 79.9
R10 81.30 81.10 80.5 80.8 80.8
R11 79.90 79.80 79.2 79.6 79.6
R12 78.50 78.40 77.8 78.1 78.1
R13 77.30 77.20 76.5 76.9 76.9
R14 79.30 79.10 78.5 78.9 78.9
R15 76.90 76.80 76.2 76.5 76.5
R16 79.00 78.80 78.3 78.6 78.6

Average 79.38 78.76 79.12 79.12
Difference 0.13 0.75 0.39 0.39

79.51

Code

LAeqDay 
Existing 

Predictions 
(dB)

LAeqDay Pre 
simulation 

Pettarani (dB)

LAeqDay The traffic loading 
simulation Pettarani (dB)

No. Variasi Sig.(2-tailed) Taraf Sig. Adjective
1 b1 0.413 Ho is accepted
2 b2 0.382 Ho is accepted
3 b3 0.382 Ho is accepted

0.05
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3.1.3. Variations C.  
C simulation noise level variation result can be seen in table 9. Based on table 9 variations c. 
Simulation variations occur in 3 variations with the object of reducing the volume of MC (motorcycle) 
by 15% - 50% transferred to BRT. The results of the noise level can be seen switching the volume of 
MC to BRT can reduce up to 3.05 dB in the C3 variation. This shows that the reduction in the volume 
of MC (motorcycles) up to 50% is able to influence noise levels. 

To find out how the noise level value between the variation simulation and the predicted value of 
the noise level occurs or not, a statistical test with the hypothesis to be tested is as follows in table 8. 
Ho: There is no significant difference between the results of existing predictions and the results of 
simulation variations. Ha: There is a significant difference between the results of existing predictions 
and the results of simulation variations. 

Table 9. Noise results of c variation simulation.		

 

Tabel 10. C statistic result variation	

 
Based on the hypothesis testing, it can be seen that variation data on C1 variations produce 

significance values or sig. (2-tailed)> 0.05 meaning that there has not been a significant reduction in 
noise levels due to a 15% reduction in MC (motorcycle) volume that was diverted to the BRT. Then in 
the variations of C2 and C3 produce a significance value or sig. (2-tailed) <0.05 means that there is a 
significant decrease in noise level due to a reduction in the volume of MC (motorcycle) by 30% - 50% 
which is diverted to the BRT. This shows the value of the noise level between the predicted results and 
the results of the simulation scenario can reduce the noise level. 

c1 c2 c3
R01 78.60 78.50 77.6 76.9 75.6
R02 80.90 80.80 79.9 79.1 77.8
R03 80.40 80.30 79.5 78.7 77.4
R04 80.10 80.00 79.1 78.3 77
R05 79.80 79.70 78.8 78.1 76.8
R06 79.70 79.60 78.8 78 76.7
R07 78.00 77.80 77 76.2 74.9
R08 79.60 79.40 78.6 77.8 76.5
R09 80.30 80.20 79.3 78.6 77.3
R10 81.30 81.10 80.2 79.5 78.2
R11 79.90 79.80 78.9 78.2 76.9
R12 78.50 78.40 77.5 76.7 75.5
R13 77.30 77.20 76.3 75.5 74.2
R14 79.30 79.10 78.3 77.5 76.2
R15 76.90 76.80 75.9 75.2 73.9
R16 79.00 78.80 78 77.2 75.9

Average 79.38 78.51 77.75 76.46
Difference 0.13 0.99 1.76 3.05

Code

LAeqDay 
Existing 

Predictions 
(dB)

LAeqDay Pre 
simulation 

Pettarani (dB)

LAeqDay The traffic loading 
simulation Pettarani (dB)

79.51

No. Variasi Sig.(2-tailed) Taraf Sig. Adjective
1 c1 0.135 Ho is accepted
2 c2 0.000 Ha is accepted
3 c3 0.000 Ha is accepted

0.05
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3.1.4. Variations D.  
D Variation is a variation with the scenario of switching LV (light vehicle) to BRT volume plus the 
switching of MC volume to BRT (motorcycle) volume.  

Based on table 11. Variations in the simulation scenario occur in 3 variations with the object of 
volume reduction occurring in the volume of LV (pete-pete) moved to BRT plus the reduction in 
volume of LV (private vehicle) and MC volume with various percentages can reduce the noise levels 
by 0.62 dB - 2.31 dB. 

To find out how the value of the noise level between the variation simulation and the predicted 
noise level value there is a difference or not a statistical test with the hypothesis to be tested is as 
follows in table 10. 
Ho: There is no significant difference between the results of existing predictions and the results of 
simulation variations. 
Ha: There is a significant difference between the results of existing predictions and the results of 
simulation variations. 

Tabel 11.  Noise level of simulation results variation d 

 
From the results of hypothesis testing (t test) using the SPSS program where the test results can be 
seen in Table 12. 

Tabel 12. D variation statistic result 
 

 
 
 

 

Based on the hypothesis test in table 10, it can be seen that scenario data on the D1-D2 variation 
produces a significance value or sig. (2-tailed)> 0.05 which means there is no significant decrease in 
noise level due to the reduction in the volume of motorcycle and light vehicles diverted to the BRT. 
Then in the scenario of variation D3 produces a significance value or sig. (2-tailed) <0.05 which 
means there is a significant decrease in noise level due to the reduction in the volume of motorcycles 

d1 d2 d3
R01 78.60 78.50 78 77.2 76.4
R02 80.90 80.80 80.3 79.5 78.6
R03 80.40 80.30 79.8 79 78.1
R04 80.10 80.00 79.5 78.6 77.8
R05 79.80 79.70 79.2 78.4 77.6
R06 79.70 79.60 79.1 78.3 77.4
R07 78.00 77.80 77.4 76.5 75.7
R08 79.60 79.40 79 78.1 77.2
R09 80.30 80.20 79.7 78.9 78
R10 81.30 81.10 80.6 79.8 79
R11 79.90 79.80 79.3 78.5 77.6
R12 78.50 78.40 77.9 77.1 76.2
R13 77.30 77.20 76.7 75.9 75
R14 79.30 79.10 78.6 77.8 76.9
R15 76.90 76.80 76.3 75.5 74.6
R16 79.00 78.80 78.4 77.5 76.6

Average 79.38 78.89 78.07 77.20
Difference 0.13 0.62 1.44 2.31

Code

LAeqDay 
Existing 

Predictions 
(dB)

LAeqDay Pre 
simulation 

Pettarani (dB)

LAeqDay The traffic loading 
simulation Pettarani (dB)

79.51

No. Variasi Sig.(2-tailed) Taraf Sig. Adjective
1 d1 0.139 Ho is accepted
2 d2 0.017 Ho is accepted
3 d3 0.000 Ha is accepted

0.05
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and light vehicles that are diverted to the BRT. This shows that the D3 variation is a simulation 
variation that is able to reduce the noise level. 

4. Conclusions 
Results Analysis of the V-S-D model obtained at each observation point illustrates the relationship of 
volume, speed and traffic density so that the ideal traffic conditions are obtained. Based on the results 
of the analysis, the Underwood Model is obtained at each point of the scenario so that it is used to 
calculate the average speed on the road segment in accordance with the new traffic volume obtained 
based on traffic simulations conducted by trial and error. Then the results of the analysis and statistical 
tests through several variations of the simulation have obtained the best noise level handling by using 
traffic loading on the AP Pettarani Road through a 50% motorbike diversion to the BRT (Bus Rapid 
Transyt) and can reduce the noise level by 3.05 dB.  
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