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Introduction

The city of Curitiba, capital of the State of Parana, has
approximately 1,800,000 inhabitants today, which makes it a
major Brazilian city. Data from December 2011, provided by
the statistics division of the traffic department of the state
(DETRAN-PR), reveals that the fleet of vehicles in the city
is 1,255,820. For comparison purposes, in 2000, population
and vehicles data were 1,587,315 people and 619,237
vehicles, respectively. These growing numbers highlight an
undesirable environmental pollutant: urban noise. In a study
developed by Zannin er. al. (2002) [1], interviews were
carried out with the population of Curitiba and 73% of all
respondents indicated traffic noise as the dominant source of
urban nuisance.

As a result of the high population growth in Curitiba, an
intense urban sprawl occurred [2]. This fact led marginal
roadside areas, nearly void of urban occupation before and
located inside the urban perimeter of Curitiba, to become
districts with dense demographic concentrations. Therefore,
the roadside operating only with arrival, departure or
passage traffic also became an access road to work and
housing.

The Green Line is a road transport restructuring project to be
applied to the BR-116 Highway, which is the main
connection to Sdo Paulo, and which crosses Curitiba in the
north-south direction. The main objectives to implement this
project are:

The highway will no longer be an element of
conflict between transit traffic and urban traffic;

The integration of districts separated by the road
before;

The improvement of the public transportation
system;

Reduced travel time and increased road safety.

The structural composition of the Green Line will be defined
as: a ten-lane avenue (including express bus lanes and two
parking lanes), a bicycle path, a linear park, a new lighting
system, landscaping and signaling [3].

The Green Line is approximately 18 km long, and the first
stage is completed. The second stage began in 2011 and will
be approximately 8 km long.
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Materials and method

The phases involved in the environmental noise impact
project in the second stage of the Green Line are listed as
follows: [4]:

Survey of the place;
Noise source recognition;

Measurement of noise pressure levels equivalent —
L.q A-weighted and expressed in dB(A);

Traffic flow count;

Noise map preparation;

Analysis of results.

For the measurements, 16 points evenly spaced (500 m)
were selected, totaling a stretch of approximately 8 km. It
took 10 minutes to perform each measurement, which were
made in the fast response mode and A weighting curve,
within a dynamic range between 40 and 140 dB(A). In
addition to the measurements, another important tool in the
noise pollution analysis was computer simulation. The use of
noise map allows, besides a better view of the problem
caused by noise pollution, to propose different possible
scenarios, showing what can be done to improve the
problem. A noise map is, essentially, a support tool to the
decision on territory planning through quality requirements
for the acoustic environment.

Noise maps were prepared through the software Predictor
7810 version 8.11. This software allows calculation and
presentation of the current acoustic situation of a certain
geographic area, as well as the introduction of hypothetical
noise control measures. Computer simulation proves an
adequate solution to noise prediction and control.

In this project, the tasks performed by the software were:

Calculation method selection ( method selected:
ISO 9613.1/2 Road);

Insertion of contours in the stretch extension;

Insertion of de orthophotos for manual drawing of
buildings and vegetation along the Green Line;

Insertion of data for calculations such as vehicle
flow, average speed and type of pavement;

Selection of calculation area and grid (10 x 10m);
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Current acoustic mapping, indicating equivalent
levels of noise pressure in relation to distance;

Measurements were also used to calibrate the noise maps;
the differences between simulated and measured values were
lower than 4.6 dB(A), which is recommended by WG-AEN

[6].

Results and discussion

When noise pressure levels achieved at each point are
analyzed, it is confirmed that all the levels are above the
recommended by the municipal law 10.625 of Curitiba, 2002
[5], which establishes 65 dB (A) during daytime [figure 3].
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Figure 1: All the equivalent noise pressure levels at each of the 16
measurement points along the 8 km assessed are above 65 dB (A),
the maximum allowed by the legislation in force.

Figure 2 shows one of the various acoustic maps achieved in
the study and allows a better view of the problem caused by
noise pollution. In addition, the computer simulation shows
the range of high noise pressure levels emitted by the traffic
on the highway.

Figure 2: Noise pressure levels achieved through computer
simulation. Values ranging between 70 and 80 dB(A) reach
residences located near the future Green Line.

Conclusion

Through this study, it was observed that the local noise
generation is continuous intense, and it is the noise basically
generated by the intensive flow of light vehicles (passenger
cars, SUV’s and motorcycles) and heavy vehicles (trucks
and buses). Vehicle traffic before the Green Line
implementation produces an environmental impact that
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results in noise pollution levels that are inadequate to the
people who live or work around this road, reaching values as
high as 80 dB(A). At all the points analyzed, noise level is
above the values accepted by the legislation in force, that is,
above 65 dB(A) in daytime. Once the environmental noise
impact is identified, both through measurements and through
acoustic mapping, it becomes evident that noise pollution
control measures are required. It is expected that, after the
road restructuring is concluded, a decrease in noise levels
occurs for the benefit of the population who lives and works
in the region.
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