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ABSTRACT 

 

Traffic noise is one of the major environmental concerns within the European Union. More 

than 80% of the traffic noise pollution is generated from road traffic. The noise emission of 

the most common road vehicles is nowadays dominated by tyre/road noise in the speed range 

above 30 km/h. In order to develop low-noise pavements test methods to quickly assess the 

noise emission properties of the surfaces has been standardized. The draft standard ISO/CD 

11819-2 (CPX, Close-ProXimity) presents a flexible method based on trailer measurements of 

the near-field noise emitted by a set of test four tyres. Recently a new tyre has been 

introduced into the measurement sets. The present paper shows the results of CPX 

measurements carried out by arsenal research at ten different locations in three different 

countries (Slovenia, Slovakia and Czech Republic) during the summer of 2008. This research 

focused especially on the typical pavements in the EU New Member States and on the noise 

emission of the new ASTM tyre in comparison to the previous standard tyre. The research has 

been carried out within the EU project SPENS (Sustainable Pavements for European New 

member States). 
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1. INTRODUCTION 

 

1.1. Objectives 

 

The main objective of this study is the problem of noise emission of road surfaces in 

European New Member States. In the frame of the EU project SPENS, mobile measurements 

have been carried out by arsenal research in order to find out the noise emission level of 

typical road surfaces in some of those countries. The used measurement method is still an ISO 

draft and the Working Group 33 of the ISO Technical Committee 43 are discussing about the 

possibility to replace some test tyres. For this reason not only the standard test tyres but also 

the proposed new test tyre has been used in this measurements campaign. A comparative 

study of tyre types is not to consider as objective of this research, but some consideration 

based on the collected results on the different behaviour of the tyres are also stated in this 

article. 

 

1.2. General Information 

 

The problem of noise emission generated by road traffic is one of the major environmental 

concerns within the countries of the European Union. Around 20 percent of the Union’s 

population suffer from noise levels that scientists and health experts consider to be 

unacceptable (European Commission, 1996). Austria, like other European country is a transit 

country, which means that the traffic present in this country is particularly high. About one 

third of the Austrian inhabitants are disturbed from noise emissions, the most part of these 

emissions (73.5 percent) where caused by traffic as shown in Figure 1(a) (STATISTIK 

AUSTRIA, 2005). Figure 1(b) shows that 60 percent of the all generated noise is produced by 

road traffic (UMWELTBUNDESAMT, UBA 2007).  

 

  

Figure 1: Percentage of noise emissions generated by traffic (a) (STATISTIK AUSTRIA, 2005) 

and percentage of the noise caused by road traffic in Austria (b) (UBA 2007) 

 

Like most other European countries Austria has to dedicate substantial funds every year for 

noise barriers to keep noise pollution at bay. The Austrian Motorway Agency (ASFINAG) 

invested more than 58 Mio Euros for environmental issues during 2005 (UBA 2007). 
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Nevertheless the rising number of vehicles and the limitations of noise barriers, whose effects 

are essentially local, call for more noise reduction at the source, which is the easiest way to 

generate less noise and could be the first logical measure for noise abatement.  

Generally the problem of noise reduction is a political and economical issue. Nevertheless the 

technical point of view is the first step for reaching a better understanding of the problem. In 

order to reduce the noise emission generated by the interaction between tyre and road surface, 

the comprehension of the physical generation of tyre/road noise is strong necessary: a short 

overview of this phenomenon will be given in the following section. 

 

1.3. Generation of Tyre/Road Noise  

 

The major part of noise emitted by vehicles on roads by passenger cars and trucks in the mid- 

to high-speed range is due to tyre/road noise (Sandberg, Ejsmont, 2002). Figure 2 (a) shows 

the different contributions of the power unit and of the tyres to the overall noise emitted by 

passenger cars. Above 30 km/h the so-called tyre/road noise becomes more relevant. This 

kind of noise is generated by the interaction between tyre and road surface.  

Tyre/road noise is generated principally when the tyre tread pattern interacts with the texture 

of the road surface, which generates complex tyre vibrations as well as aerodynamic effects 

and resonances, which are called air pumping. Figure 2 (b) shows a frequency spectrum of 

tyre/road noise at 80 km/h for a passenger car: in the low-frequency range the tyre vibrations 

are predominant; in the high frequency spectrum the so-called air pumping effect becomes 

more relevant for the noise emission.  

 

  

Figure 2: Power unit noise, tyre/road noise and overall noise vs. speed (a) and frequency 

spectra of tyre/road noise at 80 km/h (b) (Sandberg, Ejsmont, 2002) 

 

Engine noise depends on the engine power and the gear setting, whereas tyre/road noise 

steadily rises with the rolling speed. Tyres are subject to a long list of requirements, and low 

noise emission usually ranks rather low on the private buyer’s priority list.  
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Currently initiatives are under way to improve the measurement methods for tyre noise 

emission, the reference surface used for testing and the noise limit values.  

Pavement construction has also advanced; with the introduction of reduced-noise pavements 

like porous asphalt (PA) and exposed aggregate cement concrete (EACC). However, with 

road pavements, noise emission is currently only one of many properties to be considered and 

others like skid resistance or long-term durability often supersede it in the decision making 

process. Moreover, noise emission limits currently in force in Austria cover only a small part 

of the pavement types available. In the planning of new roads only three different pavement 

types with respect to noise emission are considered. To improve this situation, more expertise 

is needed.  

The choice of using low-noise pavements like porous asphalt has become available to road 

authorities. For measuring the tyre/ road noise different methods have been developed, the 

probably most important mobile method is the so-called CPX-method.  

 

1.4. Context of the Study 

 

The EU project SPENS (Sustainable Pavements for European New Member States) is a 

Specific Targeted Research Project (STREP) submitted to the call on Surface Transport under 

the Priority thematic area Sustainable Surface Transport and funded by the Sixth Framework 

Programme of the European Union. The objective of this research project is to develop 

appropriate tools and procedures for the rapid and cost-effective rehabilitation and 

maintenance of roads in the EU New Member States (NMS). 

Work Package 5 of SPENS is concerned with the environmental assessment of pavements, 

especially regarding noise emission, particle generation and pollutant emission. While 

pavements are only one of several factors influencing these environmental effects, a suitable 

pavement choice can help to mitigate the impact of road traffic on the environment. Analysis 

of the different pavement types have be carried out using data from existing exhaust and noise 

data bases as well as existing emission models.  

Additional noise data has been measured in Task 5.2 using the statistical pass-by method 

according to EN ISO 11819-1 (SPB method) and supplementary close proximity method 

measurements according to ISO/CD 11819-2 (CPX method). The research results will help 

road authorities in new member states to select durable and environment-friendly pavement 

types which will minimise environmental impact from the interaction between road traffic and 

the pavement.  
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2. MEASUREMENT METHOD 

 

1.5. CPX Method 

 

The Close-Proximity (CPX) Method according to ISO/CD 11819-2 is a mobile measurements 

method that use selected representative test tyres mounted on a trailer or a specially adapted 

vehicle to generate road traffic noise. The noise emission from the tyre/road contact zone is 

measured in the near field at a distance of typically 10-20 cm with microphones or intensity 

probes. Some setups also use a shielding hood lined on the inside with absorbing material to 

decrease the influence of other sound sources.  

The basic principle of the CPX-method is the recording of the sound pressure level emitted by 

the tyre/road-interaction while driving with constant speed on the track under investigation. 

Therefore, a standard test tyre is mounted in a special single-wheel-trailer with 2 microphones 

installed in an angle of 45° in a defined distance and height next to the tyre (see Fig. 3). 

 

 

Figure 3: Sketch of the CPX-trailer of arsenal research  

 

The trailer is pulled over the test track with constant speed, while the overall A-weighted
1
 

sound pressure levels (optionally in one-third-octave-bands), vehicle speed, ambient wind 

speed, as well as track and air temperature are logged. For each test site at least two runs shall 

be made, whereas the final result per tyre is the arithmetic average of all the runs. Results are 

calculated for road segments of 20 m length. 

The nominal test speeds are 50 km/h, 80km/h and/or 110 km/h, depending on the purpose of 

the measurement and the classification of the road. A maximum deviation of the reference 

speed of no more than ± 20 % or ± 15 km/h (whichever is higher) is allowed for each road 

segment. 

Meteorological conditions demand a dry road surface, ambient wind speed of at most 5 m/s, 

an air temperature between 5 °C – 30 °C and a road temperature in the range of 5 °C – 50 °C. 

The static load on the test tyre shall be 3200 N (± 200 N), it shall be inflated in cold condition 

with a pressure of 170 kPa (± 10 kPa), and be brought to normal operation temperature before 

be-ginning with the actual measurements. 

                                                 
1
 The A-weighting sound pressure level is the sound pressure level after application of a commonly used filter to 

emphasize frequencies where the human ear is most sensitive. 
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After the recordings, the A-weighted sound pressure levels, and optionally the one-third-

octave-band levels, are averaged for each 20 m road segment. The prescribed procedure 

therefore shall be the “equal-energy” principle (“energetical” average, see Equation (1)). 
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These sound pressure levels are now corrected by the inevitable speed deviations by applying 

a speed correction term (see Equation (2)), 

 

)lg(35 vvLL refmeascorr      (2) 

 

Where vref stands for the pre-selected reference speed and v for the actual speed in the road 

section. Finally, the obtained speed-corrected sound pressure levels are arithmetically aver-

aged over all test runs. Ground and/or air temperature corrections are not mandatory. 

Compared with other methods the CPX method has some relevant advantages: the most 

important is that long road sections can be measured in a comparably short at normal traffic 

speed and that the measurements can be carried out in the normal traffic flow. Additionally 

the background noise or reflecting objects do not affect the results. On the other hand some 

relevant drawbacks are also present using this method: the engine noise is not included in the 

results and the noise propagation effects cannot be covered and the measurements depend on 

the quality and representativeness of the used test tyres. 

 

1.6. Equipment 

 

In the WP 5 of the SPENS project research has been carried out concerning the influence of 

the road pavement on traffic noise emission with regard to the typical compositions and 

pavements used in the New Member States. Therefore, measurements using the Close-

Proximity-Method according to the draft standard ISO/CD 11819-2 have been performed on 

ten different locations in Slovenia, Slovakia and the Czech Republic. The CPX measurements 

have been carried out during the summer 2008 by arsenal research. The used equipment is 

shown in Figure 4.  

 

    

Figure 4: The trailer for measurements of rolling noise of arsenal research during the 
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measurement campaign for the SPENS project in summer 2008 

 

The measurements were performed using the tyres A and D (according to draft standard 

ISO/CD 11819-2), representing passenger cars and heavy vehicles, as well as the new ASTM 

SRTT (American Society for Testing and Materials Standard Reference Test Tyre) which has 

been proposed as a new Tyre A within the Working Group 33 of the ISO Technical 

Committee 43, which are responsible for the standard on CPX measurements.  

One of the goals of this study was also to compare the behaviour of the new tyre A (ASTM 

tyre) with the old reference tyre A. The different profiles of the test tyres are shown in Figure 

5. 

 

   

Figure 5: Reference tyre A for passenger cars (a); reference tyre D for trucks (b); new 

reference tyre for passenger cars (ASTM SRTT) (c)  

 

1.7. Tested Road Surfaces 

 

The scope of the measurement campaign was to test the most common road surfaces in the 

new member states. For this reason information of the relative distribution of pavement types 

in Slovenia, Slovakia and Czech Republic has been collected by the project partners from the 

new member states participating in this work package (ZAG; CDV, TUZA). These 

information has been enabled the selection of the most common pavement types. 

Asphalt surfaces are clearly predominant in Slovenia on any type of road. Concrete surfaces 

occur mainly on motorways. Three pavement types have been found be especially common: 

asphalt concrete with 8 mm chipping size and soft aggregate (AC8s), asphalt concrete with 11 

mm chipping size and soft aggregate (AC11s) and stone mastic asphalt with 8 mm chipping 

size and soft aggregate (SMA8s). Together they represent 69% of the documented part of the 

road network.  

In Slovakia the situation is similar to Slovenia, as there is a clear predominance of asphalt 

surfaces. Yet concrete surfaces are significantly less common on motorways. The average 

chipping size seems to be somewhat higher. The most common pavement types are asphalt 

concrete with 16 mm chipping size (AC16), asphalt concrete with 11 mm chipping size and 

soft aggregate (AC11s) and stone mastic asphalt with 11 mm chipping size and soft aggregate 

(SMA11s). These surfaces represent more than 99% of the road network. 
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In Czech Republic the most predominant pavement are asphalt surfaces (98% of the Czech 

road network). Concrete surfaces occur mainly on motorways, as in the case of Slovenia.  

The road surfaces under test have been chosen in according to the information collected by 

the colleagues from Slovenia Slovakia and Czech Republic. An overview of the measurement 

sites as well as the pavements and the used reference speed during the measurements is given 

in Table 1. The reference speed that has been used depends obviously on the current speed 

limits on site. The measured road sections had a length between 600 meters and 1.6 

kilometres, the sound level has been collected every 20 meters, according to draft standard 

ISO/CD 11819-2. Figure 6, 7 and 8 show the measured road surfaces. The Slovenian 

pavements are (Figure 6) respectively SMA8s, AC11s and AC8s. The measured road surfaces 

in Slovakia (Figure 7) are two different measuring sites of SMA11, a new and an old version 

of AC11. In Czech Republic three different road sites with SMA11 has been tested (Figure 8).  

 

Table 1: Measurement sites 

Site State Location Pavement Age Ref. speed 

1 Slovenia Domzale SMA8s 8 years 50 km/h 

2 Slovenia Lahovce - Brnik AC11s 3 years 50 km/h 

3 Slovenia Logatec AC8s 9 years 50 km/h 

4 Slovakia Bratislava D1 SMA11 2 years 80 km/h 

5 Slovakia Dolny Hricov east AC11 2 months 50 km/h 

6 Slovakia Dolny Hricov west AC11 15 years 50 km/h 

7 Slovakia Bytca SMA11 4 years 50 km/h 

8 Czech Republic D3 to Prague SMA11 4 years 80 km/h 

9 Czech Republic 
D3 to Ceske 

Budejovice 
SMA11 4 years 80 km/h 

10 Czech Republic D2 to Brno SMA11 12 years 80 km/h 

 

 

.   

Figure 6: Measured road surfaces in Slovenia: (a) SMA8s, (b) AC11s, (c) AC8s 

 

  .  

Figure 7: Measured road surfaces in Slovakia: (a) SMA11, (b) AC11 new, (c) AC11 old, (d) 

SMA11 
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.   

Figure 8: Measured road surfaces in Czech Republic: (a) SMA11, (b) SMA11, (c) SMA11 

 

 

2. RESULTS 
 

2.1. Overview 

 

Because of the big amount of collected data, in this paper only the most relevant of the result 

of the CPX measurement will be explained. In this chapter a short overview of the most 

relevant results concerning the noise emission of the different measured tyre/pavement 

combinations will be given. The analysis of the results has been carried out for each pavement 

and each type of tyre. The discussion of the main findings will be covered in the next chapter. 

 

2.2. CPX Results 

 

The overall sound pressure level measured over the time is the first step for the analysis of the 

collected data. Figure 9 (a) shows the sound level L in dB for the three used tyres (in blue the 

A tyre, in green the ASTM tyre and in red the D tyre) on the measuring site in Brnik Lahovce 

(Slovenia) at 50 km/h.  

At this site were present some different pavements within one kilometre and it were not 

possible to measure only the pavement as stated in Table 1: this kind of discontinuity in the 

pavements is well shown from the measurements using tyre A and ASTM. These two tyres 

give a more detailed information on the road surfaces, it depends probably on the Tyre D has 

an other type of profile, similar to truck tyres and for this reason gives a kind of average of the 

sound emission of the road surfaces. As show in Figure 9 (a) tyre D don’t indicate relevant 

differences in the noise emission of the different surfaces. The level difference between A tyre 

and ASTM tyre is about 2 dB over the whole road section: the ASTM tyre is more quiet than 

tyre A. Tyre D is for some pavements noisier and for other pavements quieter. 

Another example of CPX results is shown in Figure 9 (b): the results of the CPX 

measurements in Dolny Hricov (Slovakia) at 50 km/h. In this case the noisiest tyre is tyre D, 

the difference between A and ASTM is also about 2 dB and in this case tyre D has also the 

same trend as tyre A and ASTM. 
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CPX measurements Slovenia (Lahovce) 
AC 11, 3 years old, vref = 50 km/h (22.07.2008)
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CPX measurement Slovakia MP2 
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Figure 9: Influence of the pavements and of the tyre during CPX measurements in Slovenia (a) 

and in Slovakia (b)  

 

The index CPXI, a single number rating value, is, according to draft standard ISO/CD 11819-

2, built as a composition of the sound level LCPX  for the tyre A and of the level for the tyre D. 

In the case of this study the focus of the research was to test every single tyre. For this reason 

the results will be presented for each tyres separately and not for the global index CPXI.  

Figure 10 shows the LCPX  values for the three used tyre (A, D and ASTM) for the 6 locations 

where the used reference speed was 50 km/h (a) and for the 4 locations where the used 

reference speed was 80 km/h. The used reference speed is a very important parameter for the 

analysis of the results.  

Using the linear regression coefficient measured with the statistical pass by method (SPB) it is 

even possible to calculate from the reference speed the LCPX value at another speed. The 

measured values are anyway the best way to avoid gross mistakes and to compare different 

road surfaces. For this reason the values has been separated for the two reference speed.  

Regarding the pavement tested at the reference speed of 50 km/h, the differences between the 

noisiest and the quietest pavement are in the range of 1.5 to 4 dB for each tyre (see Figure 10 

(a)) The LCPX values for different road surfaces can be very different, but the ranking between 

the pavements is almost the same for each used tyre. For tyre A and ASTM the difference are 

more relevant (to 4 dB) for tyre D the difference are very small: no more than 1.5 dB. This 

result confirms that tyre D represents a kind of average of the sound emission of the road 

surfaces, as stated in chapter 3.2 (see Figure 9 (a)), maybe caused by the more gross profile. 

Concerning the road surfaces tested at 80 km/h, Figure 10 (b) shows that the ranking of the 

three SMA11 measured in Czech Republic maintains the same ranking for each tyre; on the 

other hand, the Slovakian SMA11 is in one case the quietest and in another case the noisiest 

pavement. The span between most and less noisy pavement is in this case 2 to 3 dB for all the 

three tyres. 
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Figure 10: Results of the measurements for each type of pavement and each used tyre at the 

reference speed 50 km/h (a) and at the reference speed 80 km/h (b) 

 

2.3. Frequency Spectra 

 

The spectral analysis of the collected data is a very relevant issue in the acoustical 

characterisation of road surfaces. Different tyre emits normally different noise spectra and 

each pavement has different sound absorption properties depending on the frequency we are 

considering.  

A first analysis of the collected spectra has been performed concerning the differences within 

the pavement types under test (in this case the variable was the tested pavement): Figure 11 

(a) represents the measured spectra at the measurement sites where the reference speed were 

50 km/h. The shapes of the spectra are very similar for all the pavements (SMA8, SMA11, 

AC8, AC11new and AC11old) and the peak of the spectra is, as expected, for all the 

pavements around 1000 Hz. 

A second step of the analysis of the frequency spectra was the comparison of the three used 

tyres on the same pavement (in this case the variable was the used tyre). In order to better 

illustrate the spectral behaviour of those tyres, an average of the all measured spectra has been 

carried out for each tyres. Figure 11 (b) presents an example of the frequency spectra for the 

site Bytca in Slovakia, which was an SMA11, measured with 50 km/h reference speed. The 

shapes of the spectra are similar, but some clear differences can be noticed: The maximum of 

the spectra is for tyre ASTM (red line) and D (green line) at 800 Hz, while for tyre A (blue 

line) the peak is at 1000 Hz. The peak of the ASTM tyre at 800 Hz is more acute that the 

other and, on the other hand has less energy content between 200 and 400 Hz than tyre A and 

D. These spectra have been measured on the same road surface with the same weather 

conditions within 1 hour from the first measurement. 
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Figure 11: Frequency spectra of different type of pavement measured at 50 km/h (a) and 

frequency spectra for the three used tyres at the measurement site Bytca (Slovakia) SMA11 (b) 

 

The interaction between tyres of different type and pavement causes a noise emission 

characterised by different frequency spectra, while the same tyre generates a similar shape of 

spectra over different road surfaces. 

 

 

3. DISCUSSION 

 

3.1. Overview 

 

In the last chapter an overview of the results collected and analysed data based on the CPX 

measurement performed in the SPENS project has been carried out. In the present chapter a 

brief discussion on the use of these results will be presented. The first topic that will be 

discussed is a possible ranking of the tested pavements. This ranking will be probably 

different for each used tyres, nevertheless a similar trend within the pavements could be 

recognised. A second theme of discussion will be the correlation between the three used tyres, 

which can be verified for each singular pavement or for the all tested road surfaces together. 

 

3.2. Pavement Ranking 

 

Because of the well known influence of the speed to the noise emission of the road surfaces, a 

comparison between pavements tested at different speed cannot be easily performed. In order 

to reach a ranking of the all tested pavements, all the results have been transferred to the same 

reference speed. Using the linear regression coefficient measured with the statistical pass by 

method (SPB) it is even possible to calculate from the reference speed the LCPX value at 

another speed. In the work package 5 of the SPENS project SPB measurements have been 

carried out by three different research institutes (ZAG, TUZA und CDV) in their own 

countries. The linear regression coefficient delivered from these institutes has been used for 

the calculation of the CPX index at 50 km/h for the measurement site where the reference 

speed was 80 km/h and vice versa. 
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Table 2 shows the noise emission values of the tested pavements for each used tyre at the 

same reference speed (4 of these surfaces have been measured at 80 km/h; for the other 6 

surfaces the LCPX value at 80 km/h has been calculated from the measurements performed at 

50 km/h). The results have been listed from the most silent to the less silent; the different 

colours indicate to which pavements the results are referred to.  

 

Table 2: CPX results and ranking of the tested pavements 

  Lcpx 

Site Road surface A @ 80 km/h ASTM @ 80 km/h D @ 80 km/h 

1 SL SMA8 97,8 95,7 97,6 

2 SL AC11 97,6 96,2 97,9 

3 SL AC8 98,3 96,6 97,9 

4 SK SMA11 98,4 96,8 98,0 

5 SK AC11new 98,9 96,9 98,0 

6 SK AC11old 99,1 97,4 98,7 

7 SK SMA11 99,4 97,5 98,8 

8 CZ SMA11a 99,6 98,7 98,9 

9 CZ SMA11b 100,3 99,3 99,6 

10 CZ SMA11c 100,7 99,8 100,3 

 

Between the most and the less silent road surfaces 3 to 4 dB can be noticed. Such a small 

difference has been expected, because all the tested road surfaces are dense surfaces of similar 

types (only SMA or AC has been tested) with similar chipping size (8 and 11).  

Another way to show the ranking of these pavements is shown in Table 3, where the ranking 

of the pavements (from 1 to 10) is presented with concern to the age of the pavements. The 

ranking shows that not necessary a young pavement will emits less noise than an older one. 

The most silent pavement is 8 years old and the youngest pavement (2 months) cannot reach a 

better ranking than 7.  

 

Table 3: Ranking of the tested pavements and age of the tested surfaces 

  Ranking  

Site Road surface A @ 80 km/h ASTM @ 80 km/h D @ 80 km/h Age 

1 SMA8 1 1 1 8 years 

2 AC11 9 8 5 3 years 

3 AC8 3 3 3 9 years 

4 SMA11 8 5 10 2 years 

5 AC11 7 9 7 2 months 

6 AC11 4 4 8 15 years 

7 SMA11 2 2 2 4 years 

8 SMA11 5 6 4 4 years 

9 SMA11 6 7 6 4 years 

10 SMA11  10 10 9 12 years 
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The ranking of the pavements is not the same for the three used tyres, but a similar trend can 

be noticed. Some pavements get even the same ranking position (site 1, 3 and 7) and the most 

of the pavement maintain a similar ranking over the three used tyres (site 5, 8, 9, 10).  

Figure 12 shows graphically the pavements ranking for each used tyre (ASTM in blue, A in 

green and D in red). The polynomial trend lines regarding tyre A and ASTM are very similar, 

which means that the two tyres deliver quite the same order of pavements noise emission. The 

trend of tyre D is similar to the other two only for some road surfaces (e. g. fort the pavements 

tested in Czech Republic and some of the surfaces in Slovakia). 
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Figure 12: Polynomial trend line of the pavements ranking using tyre A, ASTM and D 

3.3. Tyres Correlation 

 

Another relevant theme of this study is the relation between A and ASTM tyre. This part of 

the research has been achieved, because of the intent of the Working Group 33 of the ISO 

Technical Committee 43 for using the ASTM tyre as new reference tyre representing 

passenger cars in stead of the A tyre. The CPX measurement campaign of the SPENS project 

offers a good opportunity to collect additional results for the correlation between these two 

tyres.  

As a first step the tyres correlation has been performed separately for each of the three road 

sections measured in Slovenia. The analysis of the data collected at the measuring sites in 

Slovakia and Czech Republic are still in progress and will be published in another paper 

specific addressed to this topic. The correlation was really good for site 2, where the 

correlation index was 0.98, while for the other two analysed sites the correlation was not 

really satisfactory (R²=0.35 for site 3 and R²=0.55 for site 1).  

A possible reason of the poor correlation for site 1 and 3 can be that on these sites the road 

surfaces was composed of only one pavement type, while site 2 was a mixture of different 

pavements. Another explanation for this low correlation between A and ASTM tyre is that the 

road section could be too short to collect enough samples for having enough statistical 

meaning (the measured sites had a length between 600 meters and 1.6 kilometres, the sound 
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level has been collected every 20 meters). For this reason it was decided to assemble all the 

data collected at the three Slovenian road surfaces tested at the same speed (166 road sections 

of 20 meter each) in order to obtain an overall correlation over the three pavement types: 

SMA8s, AC8s and AC11s. The so obtained correlation is shown in Figure 13: a very good 

level of correlation can be noticed (R²=0.95). 
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Figure 13: Linear correlation between A and ASTM tyre over the three Slovenian sites 

A correlation between A tyre and D tyre has been also carried out: this correlation was not 

satisfactory (R²=0.35) and a very poor correlation has been found between ASTM and D. 

These results have been even expected because of the different profile of these tyres. 

Nevertheless tyre D and A are representing two different types of vehicles (passenger cars and 

trucks) and a good correlation is not strictly requested. 

 

 

4. SUMMARY 

 

This article illustrates some results of the CPX measurements carried out by arsenal research 

during the summer 2008 within the SPENS project (Sustainable Pavements for European New 

member States). The measurements have been performed according to the draft standard 

ISO/CD 11819-2 and could be an input for the review of this standard doing by the Working 

Group 33 of the ISO Technical Committee 43. 

Three different tyres (reference tyre A, D and new tyre ASTM) have been used for testing 10 

different road surfaces in three different New Member States (Slovenia, Slovakia and Czech 

Republic). Pavements of two gross types have been tested: SMA with 8 and 11 chipping size 

and AC with 8 and 11 mm chipping size. The used reference speed during the measurements 

was 50 km/h or 80 km/h depending on the speed limits of the tested road section. A big 

amount of data has been collected and the analysis of the data is still in process. 
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Results concerning the overall value LCPX have been presented: all these results are in a span 

of 4 dB, which means that, the difference between noisy and quite pavements is rather small 

within the New Member States. Frequency spectra of the noise emission from the 

combination between different tyres and road surfaces have been measured, some of these 

spectra have been shown in this paper. It is relevant to note that the interaction between 

different tyres causes a noise emission characterised by different frequency spectra and that 

the same tyre generates a similar shape of spectra over different road surfaces.  

Although the used reference speeds were different (50 and 80 km/h) it is possible to calculate 

due to the linear regression coefficient delivered from SPB measurements on the same site. 

After this calculation a global ranking of all the tested pavements has been carried out for 

each different used tyre and for both reference speeds. The ranking of the pavements is not the 

same for the three used tyres, but a similar trend can be noticed, especially for tyres A and 

ASTM. 

Regarding the new ASTM tyre, it can be said that a good comparability relative to the 

reference tyre A was found. The correlation between these two tyres was really good, but only 

if more than one pavement type has been considered. Over a vast number of road segments, 

an offset of about -2 dB could be observed. Therefore, a replacement of the A tyre for the new 

ASTM tyre could be conducted.  

Future analyses of the data collected during the SPENS project combined with more CPX-

measurements on different road surfaces should be able to clarify the situation concerning the 

noise emission of pavements in the European New Member States.  
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