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1. Introduction 
One of the causes why the car transport is heavy for the environment is the arising traffic 

noise [1-6]. The source of the noise in the vehicle is the powertrain [7-9], the elements of car 

body [10, 11], the chassis and the contact of tyres with the surface [12]. There are many 

researches which aim at reducing the noise in the source of its generation. During the last 

several years it was possible to reduce the noise caused by the combustion in the engines what 

is noticeable especially in the Diesel engines [13]. 

The type of surface and the road localization  have a big influence on the traffic noise 

connected with the vehicle [14]. We can distinguish the following factors which influence the 

noise: the type of road, the type and structure of the surface, the road grade, the traffic lights 

and the condition of the road. 

The type and the structure of the surface has a big significance as far as the noise 

emission in case of the dominant source of vehicle noise which is the contact of the tyres and 

the surface. In case of urban traffic, the noise is not so important however, outside the city 

after speeding over 60 km/h the noise has a great impact (fig. 1). One of the ways to reduce its 

emission is to use the tyres with lower rolling resistance which generate lower noise. There 

are also researches which deal with the influence of the surface on the noise generation. 

In the work, there are the research results which aim at comparing in the real traffic, two 

different types of surface influencing the noise emission. For the research, two road sectors 

were chosen – made of Stone Mastic Asphalt (SMA) and the concrete of cement. 
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Fig.1. Visual dependence of the noise level change depending on the speed [12]: 
a) Volvo S40, b) Volvo F12 

 

2. The surface characteristics chosen for the research 
Stone Mastic Asphalt used as a surface characterizes with the composition with 

discontinuous granulation with a great content of grit, with a greater content of adhesive and 

with cellulose fibre absorbing adhesive and preventing its flow. The mixture characterized by 

great stability, great harshness and the wear resistance. 

The concrete surfaces in contrary to the asphalt ones, are much more inflexible which is 

more profitable of their durability and they do not have deeper ruts. The concrete is of light 

colour which is profitable for the visibility and enables to reduce the lightning costs. The 

concrete surfaces have also a good adhesion. And what is important there are less accidents. 

Categorizing the above mentioned surfaces according to the possibility of noise 

generation by the vehicles, we can assume, according to Ejsmond and Gardziejczyk that: 

- SMA – is a surface of normal noisiness, 

- cement concrete – is a surface of higher noisiness. 

Traverse grooves and dilatation, which separates the plates, have an additional influence 

on the higher level of noisiness generated on the cement concrete surface. 

In figure 2 and 3 there are a presentations of a road made of SMA and cellular concrete. 
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a) b) 

 
 

Fig.2. a) SMA road and b) SMA surface view 
 

a) b) 

 

Fig.3. a) cement concrete road and b) traverse grooves and dilatation view 

 

3. The method of measuring traffic noise 
The researches were conducted along  the DK 86 road near Żory, Poland. The measures 

were conducted in different times:  

- during the day at about 1pm. The approximate intensity of the traffic was 31 vehicles 

(including 3 trucks) per minute. The measures were conducted in the following 

weather conditions: the temperature 23oC, the humidity 80%, the pressure 740 mmHg 

and the speed and direction of wind SW 1-3 m/s, partly cloudy without falls,  

- at night at about 3am, there were almost no vehicles. The measures were conducted 

in the following weather conditions: the temperature 9oC, the humidity 72%, the 

pressure 756 mmHg and the speed and direction of wind SW 2-4 m/s, partly cloudy 

without falls. 
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The speed of the vehicles on the road during the noise research, conducted by the road 

was 70 km/h (SPB method), whereas during measuring the noise inside the vehicle 100km/h 

(CPX method) – the tested car Nissan Primera Wagon 1,8 dm3 MPI. 

The measures were made by digital sound analyser Sonopan DSA 50 (fig. 4a). Every 

time the measures were conducted with the following sets of the meter: octave filter and the 

frequency correction A. During measures, the microphone was installed on the tripod of 1,2 m 

and in the distance of 2m from the edge of the traffic lane (fig. 3b). 

a) b) 

 
 

Fig.4. a) analyser Sonopan DSA 50 – view and b) the exemplary  
measure point (the SMA surface) 

 

4. The measure results and their analysis 
1. The measurement results of equivalent sound level recorded during the day (fig. 5) 

show that in case of cement concrete roads there is traffic noise increase by the road by over 

1dB(A) in comparison to the normal noisiness of SMA surface. The greater differences are 

more visible in case of the noise inside the vehicle where the differences are almost 2 dB(A). 

The conducted measurement of noise spectrum with the use of octave filter show (fig.6), that 

the noise generated by the cement concrete surfaces is higher in the range of octave 250 Hz 

and can be over 5 dB(A). The smallest difference of sound level was recorded in the 

frequency 125 Hz and 1 kHz, and the generated noise on the SMA surface has a lower level in 

other frequency bands. 

2. The measures conducted at night enabled to isolate from the whole range of 

vehicles, a single car drive or a single truck drive (fig.7).  
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Fig.5. The noise of cement concrete and SMA surfaces in the measure point – during the day  

 
Fig.6. Spectral distribution of surface noise during the drive of many vehicles – during  

the day, the time of measurement 1 minute 

 
Fig.7. The results of measuring the noise in case of one vehicle – at night,  

the time of measurement 10 seconds 
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As the results present, the noise level, during the measures when car drive, is close to this 

obtained during the day. The sound level differences, depending on the surface type, confirm 

its higher level when the surface is made of concrete (approx. 2,1 dB(A)). 

The differences are greater in case of trucks. In such a situation the sound level 

differences are almost 5 dB(A), which shows a significant change influence on the generated 

noise. The traffic intensity of trucks during the day had a little influence on the noise level as 

the number of these vehicles was small. 

The recorded results of spectral noise arrangement by the road and inside a car are 

presented in figure 8 and 9.  

 

Fig.8. Spectral distribution of surface noise in case of a single car drive – at night, the 
measurement time 10 seconds 

 
Fig.9. Spectral distribution of noise inside of the car, in case of a single car drive – at night, 

the measurement time 20 seconds 
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The measurements results show an influence of type of surface on the noise level in the 

particular frequency bands, especially in case of measures inside a vehicle (differences of a 

few dB(A)). It proves a significant and disadvantageous change of vibroacoustic climate for 

the passengers of the vehicles moving along the cement concrete. 

 

5. Conclusion 
The type of surface has a significant influence on the generated traffic noise. The 

conducted environmental measures have showed that the use of cement concrete cause the 

increase of sound level near the road in comparison to Stone Mastic Asphalt. This 

phenomenon is not profitable in comparison to the basic quality of the cement surfaces, which 

is greater durability. The increase of the noise, shown in this work, equals (in case of a car 

drive) over 1 dB(A), and in case of trucks 5 dB(A). The conducted measures of the noise 

inside a vehicle show that the increase of level noise in cars is close to 2 dB(A). 

 

References: 

[1] Makarewicz, R., Kokowski, P.: Prediction of noise changes due to traffic speed control, 

Journal of the Acoustical Society of America 122 (4), pp. 2074-2081  

[2]  Van Renterghem, T., Botteldooren, D., Hornikx, M., Jean, P., Defrance, J., Smyrnova, 

Y., Kang, J.: Road traffic noise reduction by vegetated low noise barriers in urban streets, 

Proceedings - European Conference on Noise Control, pp. 944-948  

[3] Augustyńska D., Zawieski W.: Ochrona przed hałasem i drganiami w środowisku pracy. 

Centralny Instytut Ochrony Pracy, Warszawa 1999. 

[4] Ross, B.M., Wolde, T.: Noise from traffic as a worldwide policy problem, Noise Control 

Engineering Journal 49 (4), pp. 159-161 

[5] Engela Z. W., Sadowskiego J.: Ochrona środowiska przed hałasem w Polsce w świetle 

przepisów europejskich. Centralny Instytut Ochrony Pracy – Państwowy Instytut 

Badawczy, Warszawa 2005 

[6] Salomons, E.M., Berghauser Pont, M.: Urban traffic noise and the relation to urban 

density, form, and traffic elasticity, Landscape and Urban Planning 108 (1), pp. 2-16 

 471

http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=7006354321&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=6506698395&zone=
http://www.scopus.com/record/display.url?eid=2-s2.0-34848859505&origin=resultslist&sort=plf-f&src=s&st1=vehicle+Noise+environment&nlo=&nlr=&nls=&sid=iVz0i8wVPFF9ofnEfkilRjy%3a90&sot=b&sdt=cl&cluster=scoaffilctry%2c%22Poland%22%2ct%2c%22Czech+Republic%22%2ct&sl=40&s=TITLE-ABS-KEY%28vehicle+Noise+environment%29&relpos=7&relpos=7&searchTerm=TITLE-ABS-KEY(vehicle%20Noise%20environment)%20AND%20(%20LIMIT-TO(AFFILCOUNTRY,\%22Poland\%22%20)%20OR%20LIMIT-TO(AFFILCOUNTRY,\%22Czech%20Republic\%22%20)%20)%20
http://www.scopus.com/source/sourceInfo.url?sourceId=12936&origin=resultslist
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=12242552400&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=6701666696&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=23389262000&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=7102598960&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=7004037820&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=36551632600&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=36551632600&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=55354258500&zone=
http://www.scopus.com/record/display.url?eid=2-s2.0-84865974100&origin=resultslist&sort=plf-f&src=s&st1=traffic+noise&nlo=&nlr=&nls=&sid=iVz0i8wVPFF9ofnEfkilRjy%3a200&sot=b&sdt=cl&cluster=scoaffilctry%2c%22Poland%22%2ct%2c%22Belgium%22%2ct%2bscosubjabbr%2c%22ENGI%22%2ct&sl=28&s=TITLE-ABS-KEY%28traffic+noise%29&relpos=0&relpos=0&searchTerm=TITLE-ABS-KEY(traffic%20noise)%20AND%20(%20LIMIT-TO(AFFILCOUNTRY,\%22Poland\%22%20)%20OR%20LIMIT-TO(AFFILCOUNTRY,\%22Belgium\%22%20)%20)%20%20AND%20(%20LIMIT-TO(SUBJAREA,\
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=7401608892&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=6508286019&zone=
http://www.scopus.com/record/display.url?eid=2-s2.0-0035401765&origin=resultslist&sort=plf-f&src=s&st1=traffic+noise&nlo=&nlr=&nls=&sid=iVz0i8wVPFF9ofnEfkilRjy%3a200&sot=b&sdt=cl&cluster=scoaffilctry%2c%22Poland%22%2ct%2c%22Belgium%22%2ct%2bscosubjabbr%2c%22ENGI%22%2ct&sl=28&s=TITLE-ABS-KEY%28traffic+noise%29&relpos=59&relpos=19&searchTerm=TITLE-ABS-KEY(traffic%20noise)%20AND%20(%20LIMIT-TO(AFFILCOUNTRY,\%22Poland\%22%20)%20OR%20LIMIT-TO(AFFILCOUNTRY,\%22Belgium\%22%20)%20)%20%20AND%20(%20LIMIT-TO(SUBJAREA,
http://www.scopus.com/source/sourceInfo.url?sourceId=21565&origin=resultslist
http://www.scopus.com/source/sourceInfo.url?sourceId=21565&origin=resultslist
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=7004166928&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=16232316700&zone=
http://www.scopus.com/record/display.url?eid=2-s2.0-84866174722&origin=resultslist&sort=plf-f&src=s&st1=traffic+noise&sid=iVz0i8wVPFF9ofnEfkilRjy%3a340&sot=b&sdt=b&sl=28&s=TITLE-ABS-KEY%28traffic+noise%29&relpos=11&relpos=11&searchTerm=TITLE-ABS-KEY(traffic%20noise)
http://www.scopus.com/record/display.url?eid=2-s2.0-84866174722&origin=resultslist&sort=plf-f&src=s&st1=traffic+noise&sid=iVz0i8wVPFF9ofnEfkilRjy%3a340&sot=b&sdt=b&sl=28&s=TITLE-ABS-KEY%28traffic+noise%29&relpos=11&relpos=11&searchTerm=TITLE-ABS-KEY(traffic%20noise)
http://www.scopus.com/source/sourceInfo.url?sourceId=19041&origin=resultslist


Doprava a spoje –elektronický časopis Fakulty prevádzky a ekonomiky 
dopravy a spojov Žilinskej univerzity v Žiline, ISSN 1336-7676 

[7] Burdzik R., Konieczny Ł.: Research into noise emissions by a car combustion engine 

exhaust system, Zeszyty Naukowe Akademii Marynarki Wojennej rok LII NR 1 (184) 

2011 

[8] Lu, M.-H., Jen, M.U.: Source identification and reduction of engine noise, Noise Control 

Engineering Journal 58 (3), pp. 251-258 

[9] Madej H., Flekiewicz M., Wojnar G.: Zastosowanie ciągłej transformaty falkowej (CWT) 

do analizy drgań silników spalinowych. Teka Komis. Nauk.-Probl. Mot. PAN 2008 z. 

33/34, s. 259-268 

[10] Žiaran, S., Oreský, J.: Reduction of sound power emission by composite construction and 

natural frequency tunning. Akustika 2012, 17 (1), pp. 30-37   

[11] Burdzik R.: Monitoring system of vibration propagation in vehicles and method of 

analysing vibration modes, J. Mikulski (Ed.): TST 2012, CCIS 329, pp. 406-413. 

Springer, Heidelberg (2012) 

[12] Sandberg, U. Tyre/road noise - Myths and realities. The 2001 International Congress and 

Exhibition on Noise Control Engineering The Hague, The Netherlands, 2001 

[13] Wei, H., Li, Z., Liang, X., Shu, G.: Influence of the accelerating operation mechanism on 

the combustion noise in DI-diesel engines. International Journal of Automotive 

Technology 2012, 13 (3), pp. 373-388 

[14] Bartłomiejczyk M., Połom M.: Promocja elektrycznego transportu miejskiego. Autobusy 

– Technika, Eksploatacja, Systemy transportowe, nr 7-8/2011, s. 42-45, ISSN 1509-5878 

This contribution/publication is the result of the project implementation: 
 
Centre of excellence for systems and services of intelligent transport II.,  
ITMS 26220120050 supported by the Research & Development Operational Programme funded by the 

ERDF. 

 
"Podporujeme výskumné aktivity na Slovensku/Projekt je spolufinancovaný zo zdrojov EÚ" 

 
Referee: 

Doc. Ing. Peter Ivánek, CSc., retired 

 472

http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=16310315900&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=7004234569&zone=
http://www.scopus.com/record/display.url?eid=2-s2.0-77955635420&origin=resultslist&sort=plf-f&src=s&st1=reduction+vehicle+noise+engine&nlo=&nlr=&nls=&sid=iVz0i8wVPFF9ofnEfkilRjy%3a630&sot=b&sdt=b&sl=45&s=TITLE-ABS-KEY%28reduction+vehicle+noise+engine%29&relpos=52&relpos=12&searchTerm=TITLE-ABS-KEY(reduction%20vehicle%20noise%20engine)
http://www.scopus.com/source/sourceInfo.url?sourceId=21565&origin=resultslist
http://www.scopus.com/source/sourceInfo.url?sourceId=21565&origin=resultslist
http://www.bg.polsl.pl/expertusbin/expertus.cgi?KAT=%2Fvar%2Fwww%2Fbibgl%2Fexpertusdata%2Fpar%2F&FST=data.fst&FDT=data.fdt&ekran=ISO&lnkmsk=2&cond=AND&mask=2&F_00=02&V_00=Madej+Henryk**+
http://www.bg.polsl.pl/expertusbin/expertus.cgi?KAT=%2Fvar%2Fwww%2Fbibgl%2Fexpertusdata%2Fpar%2F&FST=data.fst&FDT=data.fdt&ekran=ISO&lnkmsk=2&cond=AND&mask=2&F_00=02&V_00=Flekiewicz+Marek+
http://www.bg.polsl.pl/expertusbin/expertus.cgi?KAT=%2Fvar%2Fwww%2Fbibgl%2Fexpertusdata%2Fpar%2F&FST=data.fst&FDT=data.fdt&ekran=ISO&lnkmsk=2&cond=AND&mask=2&F_00=02&V_00=Wojnar+Grzegorz+
http://www.bg.polsl.pl/expertusbin/expertus.cgi?KAT=%2Fvar%2Fwww%2Fbibgl%2Fexpertusdata%2Fpar%2F&FST=data.fst&FDT=data.fdt&ekran=ISO&lnkmsk=2&cond=AND&mask=2&F_00=26&V_00=Teka+Komis+Nauk+-Probl+Mot+PAN+
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=35363221500&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=55382235600&zone=
http://www.scopus.com/record/display.url?eid=2-s2.0-84867224108&origin=resultslist&sort=plf-f&src=s&st1=car+body+noise&sid=0SEXzXwSELRqJmKKtIlOrhI%3a110&sot=b&sdt=b&sl=29&s=TITLE-ABS-KEY%28car+body+noise%29&relpos=0&relpos=0&searchTerm=TITLE-ABS-KEY(car%20body%20noise)
http://www.scopus.com/record/display.url?eid=2-s2.0-84867224108&origin=resultslist&sort=plf-f&src=s&st1=car+body+noise&sid=0SEXzXwSELRqJmKKtIlOrhI%3a110&sot=b&sdt=b&sl=29&s=TITLE-ABS-KEY%28car+body+noise%29&relpos=0&relpos=0&searchTerm=TITLE-ABS-KEY(car%20body%20noise)
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=55285613500&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=55286315500&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=55286592000&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=7006113337&zone=
http://www.scopus.com/record/display.url?eid=2-s2.0-84863363155&origin=resultslist&sort=plf-f&src=s&st1=diesel+engine+noise+reduction&sid=0SEXzXwSELRqJmKKtIlOrhI%3a190&sot=b&sdt=b&sl=44&s=TITLE-ABS-KEY%28diesel+engine+noise+reduction%29&relpos=7&relpos=7&searchTerm=TITLE-ABS-KEY(diesel%20engine%20noise%20reduction)
http://www.scopus.com/record/display.url?eid=2-s2.0-84863363155&origin=resultslist&sort=plf-f&src=s&st1=diesel+engine+noise+reduction&sid=0SEXzXwSELRqJmKKtIlOrhI%3a190&sot=b&sdt=b&sl=44&s=TITLE-ABS-KEY%28diesel+engine+noise+reduction%29&relpos=7&relpos=7&searchTerm=TITLE-ABS-KEY(diesel%20engine%20noise%20reduction)
http://www.scopus.com/source/sourceInfo.url?sourceId=4700152264&origin=resultslist
http://www.scopus.com/source/sourceInfo.url?sourceId=4700152264&origin=resultslist

	1. Introduction
	2. The surface characteristics chosen for the research
	3. The method of measuring traffic noise
	4. The measure results and their analysis
	5. Conclusion
	References:

