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SUMMARY 

Ooms Avenhorn Holding bv assigned VANKEULEN advies to perform a 
research to the acoustical properties of Porous Asphalt (PA) with Sealoflex 
polymer modified bitumen. 

The first track was located on the Dutch motorway A12 from km 121.0 and 
onwards between intersections Grijsoord en Waterberg. The second track 
was located on the motorway A28 from km 30.0 and onwards between 
intersection Hoevelaken and exit Nijkerk. 

The underlying report presents the results of various noise measurements 
on the mentioned tracks (see table). 

 

measurement method 
track year 

SPB CPX 

A12 1988  2004 

A28 1990 2001 2001 / 2004 

 

 

In 2001 and 2004, the Sealoflex PA at the A28 was 11 and 14 years old, 
respectively. In 2004, the Sealoflex PA at the A12 was 16 years old. 

The results of the noise measurements are related to the Reference as well 
as to the standard noise reductions of PA according CROW-publication 
200. These standard noise reductions have been based on numerous 
measurements on newly put surfacings. 

It can be concluded that the acoustical properties of Sealoflex PA on the 
A28 declined very gradually during the first 11 years of its life cycle. After 
12 years this decline speeds up to a more or less stable situation. 

From various other measurements it follows that standard PA shows 
sufficient noise reduction during about 7.5 years. After this period, noise 
levels increase drastically to values of +5 dB(A) or more relative to the 
Reference. This means that the noise levels increase 8 dB(A) or more 
relative to the initial noise levels. 

From the presented measurements here, it follows that the functional life 
time of Sealoflex PA extends to about 12 years. Furthermore, it has been 
shown that after the functional life time noise levels stay stable at about 
+2 dB(A) relative to the Reference.  

 

 

applied measurement methods for each track 
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1 INTRODUCTION 

Ooms Avenhorn Holding bv assigned VANKEULEN advies to perform a 
research to the acoustical properties of Porous Asphalt (PA) with Sealoflex 
polymer modified bitumen. 

The first track was located on the Dutch motorway A12 from km 121.0 and 
onwards between intersections Grijsoord en Waterberg. The second track 
was located on the motorway A28 from km 30.0 and onwards between 
intersection Hoevelaken and exit Nijkerk. 

The underlying report presents the results of various noise measurements 
on the mentioned tracks (see table I). 

 

measurement method 
track year 

SPB CPX 

A12 1988  2004 

A28 1990 2001 2001 / 2004 

 

In 2001 and 2004, the Sealoflex PA at the A28 was 11 and 14 years old, 
respectively. In 2004, the Sealoflex PA at the A12 was 16 years old. 

The results of the noise measurements are related to the Reference as well 
as to the standard noise reductions of PA according CROW-publication 200 
[1]. These standard noise reductions have been based on numerous 
measurements on newly put surfacings [2]. 

 

 

table I 
applied measurement methods for each track 
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2 MEASUREMENT METHODS 

2.1 SPB method 

The sound level measurements have been performed according to the 
Statistical Pass-By (SPB) method. The SPB method accurately determines the 
acoustic properties of a road surface for passenger cars, light and heavy 
lorries. The SPB method is defined in ISO-standard 11819-1 [3]. 

According to this standard, a microphone is placed at 7.5 m from the centre 
of the lane and at a height of 1.2 m (see figure 1).  

 

7,5m

rijsnelheidgeluid-
niveau
LA,max

spectrum-
analyse

1,2m

statistische
verwerking  

 

For every passing vehicle, the maximum A-weighted sound level is 
registered. Simultaneously, the vehicle speed v in km/h is registered. 

In the ISO-standard, a microphone height of 1.2 m is prescribed. However, 
it is known that at this microphone height, the sound level can be influenced 
by propagation effects due to the measurement area. Therefore, a 
microphone height of 5.0 m has to be used in the Netherlands. 

 

2.1.1 Vehicles 

During the measurements, the following vehicles are distinguished: 

• passenger cars 

• light lorries 

• heavy lorries 

Vehicles that show not representative behaviour (like braking) are not 
included. Also passages with a high background noise level (like other 
passing vehicles) are excluded. 

 

figure 1 
Measurement set-up for determining the sound 

levels according to the SPB method 
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2.1.2 Regression analysis 

The results are processed in a scatter diagram in which the maximum sound 
level of each pass-by is plot against the logarithm of the vehicle speed. From 
this scatter diagram, the best fitting linear function is determined according: 

 

,max,
0,

lg m
A m m m

m

v
L a b

v

 
= + ⋅   

 
 1 

 

 with: 
 LA,max : maximal noise level in dB(A) 
 m: vehicle category number: 2 = passenger cars, 3 = light lorries and 4 = 

heavy lorries 
 a: LA,max in dB(A) at v0 
 b:  speed index in dB(A) per decade speed increase 
 v : vehicle speed in km/h 
 v0 : reference speed in km/h: 80 km/h for passenger cars and 70 km/h for 

light and heavy lorries 
 

 

2.2 CPX method 

Within ISO working group TC43/SC 1/WG33 a new standard is being 
prepared (ISO 11819-2: The Close-Proximity Method; CPX [4]) which 
describes an acoustic measurement method for determining the acoustical 
properties of road surfaces. In this method, special vehicles and near-field 
microphones are used.  

The CPX-method is a measurement procedure, specifically designed to 
assess the influence of the road surface properties on vehicle and traffic 
noise. The conditions for the measurement are such that rolling noise is 
dominant over driveline noise. The measurements are performed with 
microphones close to the test tyres on a special testing vehicle. This vehicle 
will be driven across a designated or arbitrary part of the road. The 
obtained measurement results are normalised to the nominal speed that 
belongs to the road category. 

The CPX method gives a good estimate of the acoustical quality of the road 
surfaces. The method can be used to study the homogeneity of the road 
surface over a long distance and under a variety of conditions. The CPX 
method can also be used for Conformity of Production testing or for 
maintenance monitoring. 

Measurements have been performed with four different standard tyres: 

− tyre A: Avon ZV1 

− tyre B: Avon Enviro CR322 

− tyre C: Avon Turbogrip CR65 

− tyre D: Dunlop SP Artic 
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For each tyre the average A-weighted noise level is calculated. From these 
noise levels the CPXcars, CPXtrucks and de CPXI* are derived according: 

 

( ) / 4cars A B C DCPX L L L L= + + +  2 

trucks DCPX L=  3 

* 0,2 ( ) 0,4A B C DCPXI L L L L= ⋅ + + + ⋅  4 

 
with LA, LB, LC and LD the average A-weighted noise level of each tyre. 

 

CPXcars and CPXtrucks represent the rolling noise of passenger cars and lorries, 
respectively. 

 

2.2.1 Temperature correction 

A temperature correction Ctemp has been applied to the measured noise levels 
according: 

 

0.05 ( 20 C)tempC T= ⋅ − °  5 

 with: 
 Ctemp : correction in dB(A) 
 T : air temperature in °C during measurements 
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3 MEASUREMENT RESULTS 

3.1 A28 

3.1.1 SPB method 

The SPB measurements have been performed in 2001. In table 2 an overview 
has been given of the measured noise reductions of passenger cars on 
Sealoflex PA. For comparison, the standard noise reductions of new PA 6/16 
[1] has been presented. 

 

noise reductions [dB(A)] 
road type location age 

110 km/h 120 km/h 

Sealoflex PA A28 11 years 0.8 1.4 

PA 6/16 -- new 3.4 3.9 

 

From table 2 it can be seen that the noise reduction of passenger cars on 
the track with the 11 years old Sealoflex PA is about 2.5 dB(A) less than the 
standard noise reduction of new PA 6/16. 

With the intervention value defined as the initial noise reduction minus 
2 dB(A), the noise reduction exceeds this intervention value by only 
0.5 dB(A). Regarding the measurement uncertainty this difference is not 
significant. 

In table 3 an overview has been given of the measured noise reductions of 
lorries on Sealoflex PA. For comparison, the standard noise reductions of 
new PA 6/16 has been presented. 

 

road type location age noise reductions [dB(A)] 

Sealoflex PA A28 11 years 3.3 

PA 6/16 -- new 4.2 
 

From table 3 it can be seen that the noise reduction of lorries on the track 
with the 11 years old Sealoflex PA is about 0.9 dB(A) lower than the 
standard noise reduction of new PA 6/16.  

The intervention value is, therefore, not exceeded. With respect to noise 
reduction, this means that the Sealoflex PA still shows for lorries a sufficient 
noise reduction. Which is a remarkable result concerning the PA’s age. 

 

3.1.2 CPX method 

CPX measurements on the A28 have been performed in 2001 and repeated 
in 2004. 

Around the location of the SPB measurement, the results of both the SPB 
and CPX measurements of 2001 have been correlated. With the relation 
between the two sets of data it is possible to extrapolate the SPB data very 
accurately over the total length of the track under test. This is in the 

table 2 
noise reduction of passenger cars on Sealoflex 

PA and the standard values for PA 6/16 

table 3 
noise reduction of lorries at 90 km/h on 

Sealoflex PA and the standard value for PA 6/16 
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Netherlands the standard procedure for a Conformity of Production of 
silent roads. 

In table 4 the average noise reduction derived from the CPX measurement 
in 2004 is presented and compared to the standard noise reduction for new 
PA 6/16. 

 

track road type age noise reduction [dB(A)] 

A28 Sealoflex PA 14 years -2 

-- PA 6/16 new 2.6 

 

The results of the two CPX measurements (2001 and 2004) are graphically 
presented in figure 2. 
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From the results of the CPX measurements in 2001 it follows that a major 
part (30.6 – 32.0) still showed a sufficient noise reduction. The noise 
reduction of the minor part was insufficient. From the results of the CPX 
measurement in 2004 it follows that Sealoflex PA showed no noise 
reduction anymore.  

It can be concluded that the acoustical properties of Sealoflex PA on the 
A28 declined very gradually during the first 11 years of its life cycle. After 
12 years this decline is more rapid to a more or less stable situation. 

 

3.2 A12 

CPX measurements on the A12 have been performed in 2004. In table 5 the 
average noise reduction from the CPX measurement in 2004 is presented 
and compared to the standard noise reduction for new PA 6/16. 

 

table 4 
average noise reduction for passenger cars on 

the A28 at 80 km/h (data 2004) 

figure 2 
noise reductions for passenger cars on Sealoflex 

PA on the A28 as function of distance as 
measured in 2001 en 2004 
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track road type age noise reduction [dB(A)] 

A12 Sealoflex PA 16 years -1 

-- PA 6/16 new 2,6 

 

 

3.3 Conclusions 

From various other measurements it follows that standard PA 6/16shows 
sufficient noise reduction during about 7.5 years. Shortly after this period, 
noise levels increase dramatically to values of +5 dB(A) or more, relative to 
the Reference. This means that the noise levels increase with 8 dB(A) or 
more, relative to the initial noise levels. 

From the measurement presented here it follows that the functional life 
time of Sealoflex PA extends to about 12 years. Furthermore, it has been 
shown that after the functional life time noise levels stay stable at +2 dB(A) 
or less, relative to the Reference.  

 

table 5 
average noise reduction for passenger cars on 

the A12 at 80 km/h 
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