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ABSTRACT: The City growth demands mobility and new paths to reduce the time 
expended in transportation of the urban population. However, in general, the increase of 
traffic and/or vehicle speed implies in more noise pollution. Noise pollution is considered 
by World Health Organization as cause of several health problems. In a Brazilian city, 
named Niteroi, a tunnel is being constructed in order to improve mobility issues, 
connecting a residential area to the boat station. However, the environment impact study 
performed by the municipalities did not consider properly the effects of larger vehicle 
flows and new express bus lanes through the residential area. In this work, the current 
acoustic scenario is analyzed and compared with the proposed by the government, using 
official projected data. The acoustic model of the area was built by noise measurements, 
vehicle flow counting data and land survey. The noise map generated by the acoustic 
model was validated by in loco measurements and allowed to evaluate both scenarios. The 
critical analysis pointed out to inadequate noise levels, when compared to the land use 
standard levels.  
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1. INTRODUCTION 
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2. NOISE INFLUENCE IN HUMAN BEING 
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3. NOISE MAP ELABORATION 
To evaluate the noise pollution in the Niterói area, a noise map was build using a computer 
model and in situ measurements. At first, a satellite photo was obtained from Google Earth 
PRO application and inserted in CadnaA application (Datakustik, 2016). The acoustical 
model was created by adding the main area characteristics, such as road pavements, 
vehicle flows, building heights and green areas.  
For model calibration and validation, noise measurements were carried out in eleven 
points, following the 10151 NBR specifications (ABNT, 2000). A class 2 sound level meter 
was calibrated and adjusted to type A weight curve (dB A), recording a SPL sample every 
30 seconds, during at least 20 minutes in each location. Vehicle traffic was filmed during 
10 minutes at least, simultaneously with the sound level measurement. The traffic flow 
was divided in light, heavy and motorcycles. The motorcycles are not considered by the 
RLS 90 standard (available at the software) to calculate the road acoustic power and 
therefore they were added as light vehicles. 
The proximity to noisy sources, such as schools, dogs and civil constructions, were avoid 
to reflect the statistical behavior of the map and not specific location characteristics. 
Although this care, the noise from working machines was observed during the 
measurements, due to drainage and paving services already in progress. Some streets 
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were blocked by constructions and the traffic flow on these streets may be different than 
usual traffic. Nevertheless, it was perceived a high traffic of heavy vehicles involved in the 
constructions.  
All measurements were carried out on day time. For simulation and map elaboration, the 
day period was divide in three: Day (from 10 am to 5 pm), Night (10 pm to 6 am) and Peak 
(6 am to 9 am and 5 pm to 8 pm).  Vehicle flow per hour was extrapolated to all day period 
applying values measured by the author on the curves obtained  from Traffic Engineering 
Handbook (Brasil, 2006) and adapted according to the area traffic characteristics 
observations. It is important to notice that the simulator implements European standards 
and considers European vehicles and pavements.  Most of streets had land/sand as 
pavement, but this option is not available at the European standard, for instance. 
Therefore, some differences between measured and simulated values are expected and 
can be observed in Table 1, for the locations enumerated in Figure 1. 

Table 1. Acoustic model validation: Measured and Simulated Pressure Levels in dB(A). Source: Author. 
Measurement Location Measured Level Simulated Level Absolute Difference 

1 52 49 3 
2 70 71 1 
3 55 57 2 
4 57 61 4 
5 66 67 1 
6 71 72 1 
7 52 55 3 
8 46 49 3 
9 51 57 6 

10 54 54 0 
11 68 65 3 

 

Based on this scenario, a new model was created to predict the acoustic behavior of the 
urban area after the mobility interventions. The new model was developed by changing 
some characteristics of actual model, such as vehicle flow, streets geometry and 
pavements, according to the mobility plan provided by the municipality.  

4. RESULTS 
Four noise maps were produced for the actual and future scenarios: Day, Peak, Night and 
24 h (all day average) maps. The Peak maps present the worst traffic case, with the highest 
noise levels. The 24 h maps show an overview of average level along all day period.  
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4.1 Actual Scenario 
Table 1 presents very low noise levels for most locations, which confirms the quietness of 
the area and expected characteristic of an urban area predominantly residential. The 
maximum allowed levels, according to the NBR 10151 standard, are exceed only at 
locations 2, 5 and 11, which are mixed residential and commercial areas, whose 
measurements were done at the main traffic roads. 
Figure 2 presents the Peak noise map for the actual scenario and it can be observed that 
the standards limits are already exceeded in several areas. The standard limit to the mixed 
and commercial areas is 60 dB(A), but along the Francisco da Cruz Nunes Road, the noise 
level is higher than 75 dB(A) in the noise map. On Paulo de Melo Kale Avenue (point 5) 
and on Raul de Oliveira Rodrigues Avenue (Point 11) the standard limits were also exceed. 
Noise map shows more than 65 dB(A) and even 70 dB(A) on some stretches of theses 
avenues.  

 
Figure 2. Actual scenario, Peak noise map. Source: author, 2016. 
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Figure 3. Actual scenario, 24 h noise map. Source: author, 2016. 

4.2 Noise Evaluation After Tunnel 
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5. CONCLUSION 
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