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An analysis of acoustic climate of an area situated
near the expressway, which is a part of international route
North-South running through central Europe
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Abstract: The effectiveness of applied means of traffic noise protection can be determined through examining
acoustic climate of the areas located near the communication routes. It allows to determine sound level in
a specific area and determine the extent that its inhabitants are exposed to the effects of noise. The research and
the analysis of the acoustic climate were carried out in the town of Podszosie, located in the vicinity of the S7
expressway. The aim of the research was: to determine the level of noise emitted by traffic on the S7
expressway, to determine the effectiveness of noise barriers installed in a given area, to determine the sound
level in the vicinity of properties located in Podszosie, to determine whether the noise level in Podszosie is
normal. The conducted research allowed the authors to determine the sound level prevailing in the study area,
and to what extent its inhabitants are exposed to the effects of noise and how to prevent it. Showing the scale of
the problem posed by noise from road transport. In addition to carrying out activities aimed at reducing its level,
society should also be made aware of the harmful effects of its impact.
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1. Introduction

Nowadays, traffic noise generated mostly by the means of road transport is a big problem [21, 23].
A thorough analysis of the sources of noise in the vehicles allows to develop appropriate methods of
noise protection and their application depends on spatial, economic and technical potential [15, 17-18].
The most popular solution for reduction of noise seems to be application of the noise barriers,
which are frequently built near the dual carriageways [4]. Therefore, the effectiveness of such
elements and their impact on acoustic climate of the areas that they are supposed to protect should
be determined [19, 20, 22]. Apart from noise barriers, other elements of infrastructure are also used
in urban areas such as, for example, elevations of levels of the roads or crosswise bulges of
aroadway [5, 22]. They are sort of road obstacles criticized by the drivers due to arduousness of
avoiding them, however, they have positive impact on acoustic climate.

Based on conducted analysis of subject literature, it was shown that it is a very important element of
protection of natural environment and community living near the communication routes [1-3, 6, 8,
9-14]. In the modern human environment, infrasound also plays a very important role [24]. In
Poland, research on infrasound noise was conducted by the Central Institute for Labor Protection —
National Research Institute (CIOP-PIB), Motor Transport Institute (ITS), Warsaw University of
Technology, University of Science & Technology (AGH) [25]. Therefore, the authors decided to
conduct the research and check whether examined selected town located near the expressway of
high traffic intensity is sufficiently protected against onerous traffic noise. Noise is regarded as
environmental pollution and due to this fact, it is necessary to take actions aiming at reduction of

the level of such pollution [16].

2. The rates determining noise level generated by the means of road

transport

The noise levels generated by the means of road transport are determined with the use of the rates
described in the ,,Environmental Protection Law”. The goal of taking measurements is, above all,
determination of equivalent noise level. In the case of sound with determined level A, equivalent
sound level will have the value A. In most cases, noise is characterized as undetermined, which

means that to determine an equivalent sound level, it is necessary to use an appropriate formula (1):
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(2.1) Lyegre = 1010g%2?=1(7'i x 1001L4eqrt)

where:
L 4eq,7i — averaged equivalent sound level in a time interval 7; [dB],
n — the number of levels L g 7,

T, — exposure time.

For equivalent noise level, estimation uncertainty is also determined and marked as AL ¢4, 7.

The rates applied in determination of noise level are divided depending on the character of

conducted research. If the measurements of sound intensity level are supposed to be a reference to

run long-term policy of noise protection, the following rates are applied (2):

e Lpwy — long-term average sound level A, expressed in decibels and determined for all days of
the year with specified hour division for daytime (6 a.m. — 6 p.m.), evening-time (6 p.m. —

10 p.m.) and night-time (10 p.m. — 6 a.m.). Lpwy rate is determined using a formula (2):
2.2) Lowy = 10log|5- (12 X 10%110 4 4 x 10010w+S) 4 g x 1001 Gn+10)) |

where:

e [y—long-term average sound level A [dB], determined for all night-times of the year (10 p.m. — 6 a.m.).

During examination of acoustic climate, when determination of short-term impact of noise is
important, the following rates are applied:
® L ,4p— equivalent sound level A in the daytime (6 a.m. — 10 p.m.) [dB],

® L, — equivalent sound level A in the night-time (6 a.m. — 10 p.m.) [dB].

3. Methodology and method of conducting research on traffic noise in

selected points of a town located near the expressway

The research on acoustic climate was conducted based on the document entitled “The reference
methodologies of taking periodic measurements of noise level in the environment for roads, railway
lines, tramlines, devices in the ports and criteria of location of the measuring points”, which is an

annex to the Regulation of the Minister of Environment of January 23, 2003 on the requirements of
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taking the measurements of the levels in the environment of substances or energy by a person
managing the road, railway line, tramline, airport, port (Dz. U. [Journal of Laws], no. 35, item 308).
A place of the research was an area of Podszosie located in the Mazovian province, in the vicinity
of national road S7 on the route north-south (E77) running through Central Europe. Modernization
included construction of an expressway, including flyovers, footbridges and culverts for animals.
Moreover, intersection controlled by light signals, connecting Podszosie and K¢piny was built in
the examined area. The intersection is also a connection between expressway and dual carriageway
running south to Jedlinsk. The route consists of two main roadways divided into two traffic lanes,
3,50 m wide. An additional traffic lane is an emergency lane, 2,50 m wide. The roadways are
separated by energy-consuming barriers. Asphalt road surface is in good condition, without clear
damages, potholes and ruts. The road is located in the lowland area and has no elevations or slopes.
Parallel to the route S7, the access roads to the premises located in Podszosie, Jedlanka, Kepiny and
Mokrosgk were built. They are local roads with a single lane for every traffic direction. The
condition of asphalt road surface was assessed as good.

The development of examined area (Fig. 1.) in north-east direction includes residential areas with
the premises and farms separated by the fence. The nearest premises is situated at a distance of
50 m from the edge of a roadway of expressway S7. Large part of the area has been developed as
agricultural land for cultivation and pasture. Therefore, there are no trees, only single bushes, which
are not an acoustic barrier that would affect the result of the measurements. During the research,
Radom Poéthoc Interchange was being built in the south-east part of Kepina, which will be a part of
a ring road of Radom. Therefore, storehouse of machines and building materials were located in the
discussed area. At the moment of conducting the research, noise level generated by construction

machines was low and had no negative impact on the results of the measurements.

Fig. 1. Podszosie — an area of conducting the research
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In the selected section, the means of traffic noise protection in the form of the noise barriers were
applied. In this case, ,,green wall” absorbing noise barriers without plants were installed. Moreover, in
two segments of structure of the noise barriers, the noise barriers consisting of reflecting and absorbing
panels were placed, whereas, in the area of the intersection, in order to provide better visibility,
polycarbonate transparent barriers were applied that were placed on a foundation made of concrete.
Under one of the segments, a culvert was placed for water drainage. In a different segment, the doors
were installed as a service passage. In accordance with the requirements of sound level in the
environment, examined area is classified as an area of single family dwellings, in which permissible
level was 61 dB in the daytime (6 a.m. — 10 p.m.) and 56 dB in the night-time (10 p.m. — 6 a.m.).

A digital meter of sound intensity level Voltcraft SL-451 was applied to conduct the research. In
accordance with reference methodology, taking correct measurements of sound intensity should be
preceded by the measurements of traffic intensity in a specific section of expressway S7. Traffic
intensity on the access roads to the premises was marginal, therefore, this value was omitted in
general statistics. According to the Regulations, the vehicles participating in the traffic should be
distinguished into heavy and light vehicles, as well as based on differences in traffic intensity,
correctness of measurement should be assessed. During the measurements, various types of vehicles
were recorded and assigned to appropriate classes in accordance with the following pattern:

light vehicles:

e passenger cars,

e minibuses,

e light delivery trucks (DMC < 3,5 t).

heavy vehicles:

e trucks,

e tractor units (with or without a trailer),

e buses, special vehicles (diggers),

e agricultural tractors.

During measurements, no motorcycles and motor bicycles were observed. Traffic intensity of
remaining means of road transport was presented on Fig. 2.

Between 6 am. and 10 p.m., 21783 vehicles were recorded on the route S7 in the vicinity of
Podszosie. National road no. 7, of which part is examined section, plays an important function in
national road transport allowing transfer between large cities in northern and southern Poland such
as Cracow, Warsaw or Gdansk. During measurements, many trucks were recorded in overall traffic

intensity trucks, 22% on average. The largest group of trucks included tractor units with trailers.
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Different working time of the drivers causes that movement of these vehicles is at similar level

during the whole day, without substantial deflections (300 vehicles/h).
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Fig. 2. Traffic intensity in the examined area in Podszosie between 6 a.m. — 10 p.m. [7]

Among light vehicles, the passenger cars were most often recorded. Large part was also light
delivery trucks. When it comes to minibuses, the cars of the companies providing intercity transport
services were most often recorded. The highest traffic intensity was recorded between 7 a.m. and
8 a.m. (1487 vehicles/h) and 2 p.m. and 5 p.m. (1620 vehicles/h), which is connected with working
time of most of the people and resulting need to move in selected hours (Fig. 2).

In accordance with the rules of taking noise measurements specified in reference methodology, time
was divided into representative periods during which difference in share of heavy vehicles in all
vehicles was not higher than 10%, whereas, in specific hours, traffic intensity was changing by no

more than 25%. Determined representative periods were presented in Table 1.

Table 1. The representative periods of noise measurement

Period number The hour of period commencement The hour of ending the period
1 6:00 7:00
2 7:00 10:00
3 10:00 12:00
4 12:00 14:00
5 14:00 16:00
6 16:00 18:00
7 18:00 20:00
8 20:00 22:00
9 22:00 6:00
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In order to take correct measurements of noise intensity, location of the measuring points was also
determined. The geographical coordinates of the points and their distance from extreme lane of the

roadway were presented in Table 2.

Table 2. Geographical coordinates and distance of the measuring points from the roadway

Marking of . . Distance from extreme lane
. . Geographical coordinates
a measuring point of the roadway [m]
A 51°31'55.9"N 21°05'01.4"E 115
B 51°31'54.0"N 21°05'00.3"E 60
C 51°31'54.6"N 21°05'04.2"E 100
D 51°31'48.2"N 21°05'04.0"E 20
E 51°31'49.9"N 21°05'10.6"E 80
F 51°31'45.5"N 21°05'14.6"E 20

The location of the measuring points on the map was presented on Fig. 3. The measuring points
were marked in red. Green line shows position of “green wall” noise barriers. Blue line shows the

position of polycarbonate (transparent) noise barriers.

g
O

Fig. 3. The positions of the measuring points on the map [7]

The measuring point B was placed in an area closest to traffic lane of the premises, which is
partially covered by acoustic shadow generated by short strip of noise barriers in north-west
direction. The points A and C, just like the point B was located in Podszosie, but they were placed
near the premises located at a distance two times longer from the source of noise than the point B.
The point E was placed near the premises in Jedlanka, at a distance of 80 metres from extreme lane
of the roadway. The point F was placed at a distance of 10 m from a noise barrier in order to verify

effectiveness of generation of acoustic shadow. The point D is located across the route, in the
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vicinity of an estate in Kepiny. The goal of taking the measurements in this place was to determine
sound intensity level when there are no sound-absorbing barriers.

The comparison of the values measured in the point D with the values measured in remaining
measuring points allows to determine effectiveness of the noise barriers.

Before measurements of sound, weather conditions were assessed: air temperature: 18°C,
atmospheric pressure: 1007 hPa, humidity: 49%, wind direction: south — west, wind velocity: 2 m/s,
no precipitation.

Weather conditions were not an obstacle to take measurements in accordance with reference

methodology. The results were presented in Table 3.

Table 3. The average sound intensity levels in the measuring points

Representative Duration of the The average sound intensity levels in a measuring point [dB]
period period A B C D E F
1 6:00-7:00 53,1 56,3 54 68,5 52,5 58,6
2 7:00-10:00 54,6 57,1 54,8 71 54,3 60,2
3 10:00-12:00 54 57 54,2 69,1 53,1 58,6
4 12:00-14:00 54,5 57,2 55,3 70,2 53,3 59,1
5 14:00-16:00 54,2 58,4 55,8 71,1 53,5 59,8
6 16:00-18:00 53,7 57 54,1 70,4 54 60
7 18:00-20:00 54 56,5 55,5 69,2 53,6 59,8
8 20:00-22:00 52,9 56,7 53,9 67,7 53,5 58,4
9 22:00-6:00 52,5 55,1 53,1 66 52 56,8

After taking the measurements, equivalent noise levels in specific measuring points, for daytime

and night-time were calculated. The results were presented in Table 4.

Table 4. Equivalent noise level in the measuring points

Indicators Equivalent noise level in a measuring point [dB]
A B C D E F
Leqp 54 57 54,5 69,8 53,5 59,3
Lyegn 52,5 55,1 53,1 66 52 56,8

The highest sound levels in every measuring point were recorded during increased road traffic.
Whereas, the lowest measuring values were recorded in the morning and evening, when traffic
intensity was noticeably lower. Based on the measurements, it can be said that traffic intensity has
direct impact on acoustic climate of the environment.

The highest values of sound intensity were recorded in the measuring point D, which was located at
a distance of 20 m from extreme lane of the roadway. Near the measuring point, there weren’t any

barriers that would enable partial reflection or absorption of acoustic wave, which had impact on the
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result of measurement periodically exceeding 70 dB. The point F was located across the route S7,
where strip of “green wall” absorbing noise barriers was installed. The location of a measuring
point in the acoustic shadow generated by a noise barrier enabled to obtain the results lower on
average by 10 dB than in the point D, which shows effectiveness of the noise barriers.

In the point B, recorded measurement of sound intensity was 58,4 dB in the afternoon, whereas, the
lowest recorded value was 55,1 dB. The point was located in the vicinity of the premises in Podszosie
at a distance of 60 m from extreme lane of the roadway S7, and noise protection on the way of sound
propagation included “green wall” noise barriers along with polycarbonate reflecting noise barriers. In
this case, acoustic shadow did not cover proper area because strip of noise barriers was divided by
roadway of intersection on the route S7. The points A and C were located in northern part of
Podszosie, at a distance of about 100 m from extreme lane of the roadway S7. Long distance from the
source of sound and other buildings on the way of propagation of acoustic wave resulted in reduction
of sound intensity level in these areas, by about 2 dB in comparison with the point B.

An analysis of the values of equivalent noise level in specific measuring points showed that the
lowest values were recorded in the measuring point E. The point was located in Jedlanka near the
premises, 80 metres away from extreme lane of the roadway S7. It is distance shorter than in the
case of the points A and C, however, it should be taken into account that the point E is separated
from the source of noise by uninterrupted strip of effective noise barriers.

An analysis of the values of equivalent noise level in the measuring points shows whether
permissible sound intensity level specified in the Regulation of the Minister of Environment is not

exceeded in the examined area. Fig. 4 presents determined noise levels with reference to the values

specified by law.
70 70
60 60
g s g 50
E 40 £ 40
2 2
Z 30 Z 30
= =
= =]
3 2 3 20
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Fig. 4. Recorded values L ., with reference to the values specified in the act [7]
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In the daytime, noise level was exceeded only in the point D that was separated from the source of
sound by noise barrier. In the night-time, equivalent noise level in this point exceeded permissible
level by 10 dB. What’s interesting, permissible noise level was exceeded for night-time also in
the point F, despite the fact that the measuring point was located at a short distance behind the noise
barrier. Such state of affairs shows high traffic intensity on the expressway S7. On the other hand, it
should be emphasized that permissible noise level in Poland are very rigorous. In general, it can be
said that an area of Podszosie is properly protected against noise. However, the noise barriers
should be installed also across the route because inhabitants of that premises experience high

emission of noise, which has negative impact on their comfort and health.

4. Summary

Nowadays, the problem of noise is treated seriously, therefore, many efforts are being made to
improve acoustic climate, especially in the places inhabited by people. The most popular solution is
application of the noise barriers with proper location and structure that can reduce sound intensity
level by 10 dB. Similar result was obtained in conducted research, which confirms that it is an
effective solution. Unfortunately, due to quite high costs in many places, despite appropriate
conditions, the authorities resign from application of the noise barriers. Other popular solutions for
reduction of noise level include earth embankments and insulating strips of afforestation. In urban
areas, the elements reducing traffic such as crosswise bulges, intersections of elevated level or
roundabouts are often applied. Whereas, organization of appropriate entry zones allows to reduce
traffic.

Conducted research show the scale of the problem, which is noise generated by the means of road
transport. Conducted research showed that permissible level of acoustic climate in Podszosie was
exceeded in a place not separated from the roadway by noise barrier, as well as in the night-time at
a distance of 10 m behind a noise barrier.

General analysis of conducted research suggests that despite high emission of noise by the means
of road transport, appropriate acoustic climate through application of the elements of noise
protection can be provided for the inhabitants of the areas located near the roads of increased
traffic intensity. Noise is an unavoidable phenomenon, especially in the era of economic
development. Apart from actions aiming at reduction of its level, people should also be made

aware of its harmful impact.



www.czasopisma.pan.pl P N www.journals.pan.pl

=
~—
KADEMLA NAUK

AN ANALYSIS OF ACOUSTIC CLIMATE OF AN AREA SITUATED NEAR THE EXPRESSWAY... 465

References

[1] T.W. Collins, S. Nadybal, S.E. Grineski, “Sonic injustice: Disparate residential exposures to transport noise from
road and aviation sources in the Continental”. US Journal of Transport Geography, 8, pp. 102-604. 2020.
https://doi.org/10.1016/j.jtrange0.2019.102604.

[2] H-J. Althaus, P. de Haan, R.W. Scholz, “Traffic noise in LCA Part 2: Analysis of existing methods and
proposition of a new framework for consistent, context-sensitive LCI modeling of road transport noise emission”.
International Journal of Life Cycle Assessment, 14(7), pp. 676—686. 2009. http://dx.doi.org/10.1007/s11367-009-
0117-1.

[3] K.S. Jraiw, “A computer model to assess and predict road transport noise in built-up areas”. Applied Acoustics,
21(2), pp. 147-162. 1987.

[4] Y.Lan, H. Roberts, M.P. Kwan, M. Helbich, “Transportation noise exposure and anxiety: A systematic review and
meta-analysis”. Environmental Research, 191, pp. 110-118. 2020. https://doi.org/10.1016/j.envres.2020.110118.

[5] B. Schiffer, M. Brink, F. Schlatter, D. Vienneau, J.M. Wunderli, “Residential green is associated with reduced
annoyance to road traffic and railway noise but increased annoyance to aircraft noise exposure”. Environment
International, 143, pp. 105-885. 2020. https://doi.org/10.1016/j.envint.2020.10588S5.

[6] F. Alias, J.C. Socoro, R.M. Alsina-Pagés, “Wasn-based day—night characterization of urban anomalous noise
events in narrow and wide streets”. Sensors 20(17), 4760, pp. 1-26. 2020. https://doi.org/10.3390/s20174760.

[7] Division of Process Automation and Logistics “Analysis of the causes and methods of noise prevention in road
transport” Kazimierz Pulaski University of Technology and Humanities in Radom, 2018.

[8] P. Gorski, T. Krukowicz, L. Morzynski, “Ocena mozliwosci zastosowania aktywnych metod redukcji hatasu
w transporcie drogowym. Assessment of the possibility of using active noise reduction methods in road transport™
(in [Polish]). Warszawa, CIOP-BIP, pp. 72-94. 2008.

[9] F.X. Bécot, “Tyre noise over impedance surfaces - Efficient application od the Equivalent Sources method”. Paris,
HAL archives-ouvertes.fr, ISBN 91-7291-313-4. 2003.

[10] W. Gardziejezyk, “"Cicha" nawierzchnia drogowa jako sposob na ograniczenie poziomu hatasu od ruchu
samochodowego. Low-noise pavement as a way of limitation of traffic noise level” (in [Polish]). Inzynieria
Ekologiczna. Politechnika Biatostocka, 40, pp. 65—73. 2014. https://doi.org/10.12912/2081139X.70.

[11] B. Galinska, J. Kopania, “Hatas drogowy, a skuteczno$¢ ekrandow z oktagonalnymi reduktorami dzwigku. Noise
road and effectiveness of noise barrier with octagonals sound reductor” (in [Polish]). Autobusy: technika,
eksploatacja, systemy transportowe, 17(6), pp. 168—171. 2016.

[12] A. Ongel, “Inclusion of noise in environmental assessment of road transportation”. Environmental Modeling and
Assessment, 21, pp. 181-192. 2016. https://doi.org/10.1007/s10666-015-9477-z.

[13] A. Suzuki, T. Tetsuo, E. Tsuyoshi, K. Toshfumi, T. Tomoshige, “Study of fan noise reduction for automotive
Radiator Cooling Fans”. Tokio, Mitsubishi Heavy Industries, Ltd. Technical Review, 43(3), pp. 1-9. 2006.

[14] E. Beach, M. Gilliver, W. Williams, “Leisure noise exposure: participation trends, symptoms of hearing damage,
and perception of risk”. International Journal of Audiology, 52(supl), pp. 20-25. 2013.
https://doi.org/10.3109/14992027.2012.743050.

[15] Z. Lukasik, A. Kusminska-Fijatkowska, J. Kozyra, S. Olszanska, “Analysis of investment processes in a transport
environment and the aspect of financing transport means”. Proceedings of the 23™ International Conference
Transport Means 2019, pp. 1579—-1584. 2019.

[16] J. Gnap, B. Sarkan, V. Koneény, T. Skricany, “The Impact of Road Transport on the Environment”. In:
Stadkowski A. (eds) Ecology in Transport: Problems and Solutions. Lecture Notes in Networks and Systems, 124,
pp. 251-309. Springer, Cham. 2020. https://doi.org/10.1007/978-3-030-42323-0_5.

[17] R. Slavik, J. Gnap, “Selected problems of night-time distribution of goods within city Logistics”. Transportation
Research Procedia, 40, pp. 497-504. 2019. https://doi.org/10.1016/].trpro.2019.07.072.

[18] L. Gagnom, G. Dore, M.J. Richard, “An overview of various new road profile quality evaluation criteria: part 1.
International Journal of Pavement Engineering, 16(3), pp- 224-238. 2015.
https://doi.org/10.1080/10298436.2014.942814.

[19] P. Veselik, M. Sejkorova, A. Nieoczym, J. Caban, “Outlier identification of concentrations of pollutants in
environmental data using modern statistical methods”. Polish Journal of Environmental Studies, 29(1), pp. 853-860.
2020. https://doi.org/10.15244/pjoes/112620.

[20] J. Lizbetin, M. Hlatka, L. Bartuska, “Issues concerning declared energy consumption and greenhouse gas
emissions of FAME biofuels”. Sustainability, 10(9), pp. 25-30. 2018. https://doi.org/10.3390/su10093025.

[21] Kellner, F., Otto, A., “Allocating CO, emissions to shipments in road freight transportation”. Journal of
Management Control, 22(4), pp. 451-479. 2012. https://doi.org/10.1007%2Fs00187-011-0143-6.

[22] A Jevinger, J.A. Persson, “Consignment-level allocations of carbon emissions in road freight transport”. Transp.
Res. Part D: Transp Environ, 48, pp. 298-315. 2016. https://doi.org/10.1016/j.trd.2016.08.001.




www.czasopisma.pan.pl P N www.journals.pan.pl

=
<
DEMIA

466 Z. LUKASIK, A. KUSMINSKA-FIJALKOWSKA, J. KOZYRA, S. OLSZANSKA

[23] W. Paszkowski, M. Dabrowski, “The use of acoustic maps in modeling features of objects oriented on acoustic
quality of the environment”. Proceedings of 17" International Multidisciplinary Scientific GeoConference.
Informatics, geoinformatics and remote sensing. Cartography and GIS, 17(23), pp. 769-776. 2017.
https://doi.org/10.5593/sgem2017/23/S11.096.

[24] G. Nowacki, I. Mitraszewska, T. Kaminski, A.Wierzejski An influence of infrasound and infrasound noise on the
behaviour of drivers of mechanical vehicle, Journal of KONES Power train and Transport, Vol.14, No. 3 2007.

[25] Risk of low-frequency noise for drivers of road transport, Central Institute for Labor Protection — National
Research Institute, Warsaw 2010.

Analiza klimatu akustycznego obszaru lezacego w poblizu drogi ekspresowej bedacej czescig
miedzynarodowej trasy polnoc-potudnie biegngcej przez Europe Srodkowa

Stlowa kluczowe: transport drogowy, trasa ekspresowa, klimat akustyczny, hatas komunikacyjny

Streszczenie:

Problem hatasu jest w obecnych czasach dobrze dostrzegany, w zwiazku z czym dokonuje si¢ wszelkich staran, by
poprawi¢ klimat akustyczny, szczegélnie w miejscach, ktore zamieszkiwane sa przez ludzi. Najpowszechniejszym
rozwiazaniem w tej kwestii jest stosowanie ekranow akustycznych, ktore przy odpowiednim usytuowaniu i konstrukeji
potrafig zapewni¢ redukcje poziomu nat¢zenia dzwicku o 10 dB. Podobne wyniki osiggni¢to w przeprowadzonych
badaniach, co potwierdza, Ze jest to rozwigzanie skuteczne. Niestety, z uwagi na dosy¢ wysokie koszty w wielu
miejscach wcigz rezygnuje si¢ ze stosowania ekrandw akustycznych, pomimo odpowiednich warunkéw. Innymi
popularnymi rozwigzaniami, jesli chodzi o ograniczanie poziomu hatasu sg waty ziemne i izolacyjne pasy zadrzewien.
W obszarach miejskich czgsto stosuje si¢ rowniez elementy, ktorych zadaniem jest uspokojenie ruchu takie jak
poprzeczne wypuktosci, skrzyzowania o wyniesionym poziomie, czy ronda. Z kolei organizacja odpowiednich stref
wjazdu pozwala na ograniczenie ruchu.

Analiza warto$ci rownowaznego poziomu halasu w poszczegdlnych punktach pomiarowych pozwala stwierdzi¢, ze
najnizsze wartosci zarejestrowano w punkcie pomiarowym E. Punkt zlokalizowany byt w miejscowosci Jedlanka
w poblizu posesji oddalonej od skrajnego pasa jezdni trasy S7 o 80 metrow. Jest to dystans blizszy niz w przypadku
punktéw A i C, jednak nalezy mie¢ na uwadze, ze punkt E oddzielony jest od zroédta halasu nieprzerwanym pasmem
ekranow akustycznych, ktore dziataty w odpowiedni sposob.

Analiza warto$ci rownowaznego poziomu hatasu w punktach pomiarowych pozwala stwierdzi¢, czy na badanym
obszarze zachowane sg normy dopuszczalnego poziomu nat¢zenia dzwigku okreslone w rozporzadzeniu Ministra
Srodowiska. W porze dziennej poziom hatasu zostal przekroczony jedynie w punkcie D, ktory nie byt oddzielony od
zrodta dzwigku ekranem akustycznym. W porze nocnej rownowazny poziom hatasu w tym punkcie przekraczat
dopuszczalne normy az o 10 dB. Co cickawe, rdéwniez w punkcie F zostaty przekroczone normy hatasu dla pory nocnej,
pomimo, ze punkt pomiarowy znajdowal si¢ w niewielkiej odleglosci za ekranem akustycznym. Taki stan rzeczy
$wiadczy o duzym nat¢zeniu ruchu na trasie ekspresowej S7. Z drugiej strony nalezy zauwazy¢, ze normy hatasu
w Polsce sg bardzo rygorystyczne. W ogdélnym rozrachunku mozna stwierdzi¢, ze obszar miejscowosci Podszosie jest
odpowiednio chroniony przed halasem. Ekrany akustyczne powinny by¢ jednak zainstalowane réwniez po drugiej
stronie trasy, poniewaz mieszkancy tamtejszych posesji doswiadczaja duzej emisji hatasu, co niekorzystnie wptywa na
ich komfort i zdrowie.

Przeprowadzone badania ukazuja skale problemu, jaki stanowi hatas pochodzacy od $rodkéw transportu drogowego.
W przypadku przeprowadzonego badania klimatu akustycznego w miejscowosci Podszosie, stwierdzono przekroczenie
dopuszczalnych norm w miejscu, ktore nie bylo oddzielone od jezdni ekranem akustycznym, jak réwniez w porze
nocnej w odlegtosci 10 m za ekranem.

Ogolna analiza przeprowadzonych badan nasuwa jednak wniosek, ze pomimo duzej emisji hatasu przez $rodki
transportu drogowego mieszkancom terenow zlokalizowanych w poblizu drog o zwigkszonym natezeniu ruchu mozna
zapewni¢ odpowiedni klimat akustyczny poprzez stosowanie elementow ochrony przed hatasem. Hatas jest zjawiskiem
nieuniknionym, szczegélnie w dobie rozwoju gospodarczego. Oprocz prowadzenia dziatan majacych na celu
ograniczenie jego poziomu, nalezy réwniez u§wiadamia¢ spoleczenstwo o szkodliwych skutkach jego oddziatywania.
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Skuteczno$¢ stosowanych $rodkéw ochrony przed hatasem drogowym mozna okresli¢é poprzez badanie klimatu
akustycznego terenéw lezacych w poblizu szlakéw komunikacyjnych. Tego typu badanie pozwala na ustalenie poziomu
dzwigku panujacego na danym obszarze, a jednoczes$nie okreslenie w jakim stopniu jego mieszkancy narazeni sg na
skutki oddziatywania hatasu.

Przeprowadzono badania wraz z analizg klimatu akustyczny w miejscowosci Podszosie potozonej w sasiedztwie drogi
ekspresowej S7. Celem badan byto: ustalenie poziomu nat¢zenia dzwigku jaki emitowany jest przez ruch uliczny na
drodze ekspresowej S7, ustalenie skuteczno$ci dziatania ekranéw akustycznych zainstalowanych na danym obszarze,
ustalenie poziomu nate¢zenia dzwigku w poblizu poses;ji zlokalizowanych w miejscowo$ci Podszosie, okreslenie, czy
poziom nat¢zenia dzwicku w miejscowosci Podszosie mie$ci si¢ w normie.

Przeprowadzone badania pozwolity autorom na ustalenie poziomu dzwigku panujacego na badanym obszarze, oraz
w jakim stopniu jego mieszkarfcy narazeni sg na skutki oddziatywania halasu i jak temu przeciwdziala¢. Ukazujac skale
problemu, jaki stanowi hatas pochodzacy od $rodkéw transportu drogowego. Oprocz prowadzenia dziatan majacych na
celu ograniczenie jego poziomu, nalezy rowniez uswiadamia¢ spoleczenstwo o szkodliwych skutkach jego
oddzialywania.
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