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1. Introduction 

1.1 Background 

Environmental noise in the UK is a significant source of pollution and can lead to harmful adverse 

impacts on health. The official methodologies adopted in the UK for calculating environmental noise 

from road and rail sources are relatively old, with the Calculation of Road Traffic Noise (CRTN) being 

published in 1988 and the Calculation of Railway Noise (CRN) in 1995. While these methods have 

been supplemented with additional guidance on their use, they remain relatively inflexible in their 

approach and do not account for all scenarios that practitioners would wish to consider in the 21st 

century. 

To address this issue, a new calculation method is being developed for use in the UK. This report 

presents the part of the methodology concerned with calculating the sound power levels of motorised 

road traffic.  

1.2 Scope 

This report presents the procedures for calculating sound power levels associated with road traffic. It 

is based upon the method created as part of the Harmonoise and IMAGINE research programmes. 

The method classifies motor vehicles into several categories and provides a means by which 

equivalent sound power levels, made up of rolling and propulsion noise components in 1/3rd octave 

frequency bands, can be calculated for vehicles in each category. Sound power levels are first 

calculated for a set of reference conditions and then corrected to account for changes to these 

reference conditions. Individual vehicles are treated as equivalent point sources and summed to 

represent traffic flow along a road. 

Section 2 presents the equations that govern the calculations. It is set out as follows: 

• The vehicle categories and their definitions are given in Section 2.1. 

• Section 2.2 describes the reference conditions to which core rolling and propulsion noise 

components, given in Section 2.3, pertain. 

• The corrections to these core components are presented in Section 2.4. 

• The method for combining the vehicle noise, given in terms of equivalent point sources, into road 

traffic noise for a given road in presented in Section 2.5. 

1.3 Terms and definitions 

Table 1 lists the symbols used in the formulae governing the methodology and their definition. 

Table 1: Glossary of terms 

Symbol Unit Description 

αi,m - Frequency dependent correction for road surface 

βm - Speed coefficient for road surface 

η % Longitudinal road gradient 

φ radians Vertical angle between the source and receiver 

ψ radians Horizontal angle between the source and receiver 

a ms-2 Vehicle acceleration 
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Symbol Unit Description 

amax ms-2 Maximum vehicle acceleration for which corrections to 

the sound power are valid 

AP - Frequency dependent propulsion noise coefficient 

AR - Frequency dependent rolling noise coefficient 

BP - Frequency dependent speed coefficient for propulsion 

noise  

BR - Frequency dependent speed coefficient for rolling 

noise  

CP - Frequency dependent propulsion noise coefficients 

for acceleration and gradient 

f Hz 1/3rd octave band centre frequency 

i - 1/3rd octave frequency band 

K - Correction coefficient for air temperature 

l m Length of road section to be represented by vehicle 

point source 

LAeq dB Equivalent A-weighted sound pressure level 

LAmax dB Maximum A-weighted sound pressure level 

LW,line,eq dB/m Equivalent line source strength (average sound power 

per unit length) 

LWP dB Vehicle sound power – propulsion noise component 

ΔLWP,acc dB Correction to the propulsion noise component for 

vehicle acceleration or deceleration 

ΔLWP,gradient dB Correction to the propulsion noise component to 

account for the road gradient 

ΔLWP,road dB Correction to the propulsion noise component for the 

road surface 

LWR dB Vehicle sound power – rolling noise component 

ΔLWR,axles dB Correction to the rolling noise component of category 

3 vehicles to account for the number of axles 

ΔLWR,double dB Correction to the rolling noise component of category 

3 vehicles to account for double mounted tyres 

ΔLWR,road dB Correction to the rolling noise component for the road 

surface 

ΔLWR,temp dB Correction to the rolling noise component for the air 

temperature 
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Symbol Unit Description 

ΔLWR,tyrewidth dB Correction to the rolling noise component of category 

1 vehicles to account for tyre width 

ΔLWR,wetness dB Correction to the rolling noise component for category 

1 vehicles to account for surface wetness 

ΔLhd dB Correction for horizontal directivity 

ΔLvd dB Correction for vertical directivity 

m - Vehicle category 

Q vehicles/s Flow of traffic 

T °C Air temperature 

v km/h or m/s Vehicle speed 

vref km/h Reference speed 
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2. The method 

2.1 Vehicle categories 

Road traffic is split into the vehicle categories given in Table 2 for the purpose of the calculation 

methodology. 

Table 2: Vehicle categories 

Category Name Description 
UN ECE Vehicle 

Class 

 

1 

 

Light motor vehicles 

1C – Passenger cars < 3.5 tons M1 

1V – Delivery vans < 3.5 tons N1 

1CE – Passenger cars < 3.5 tons 

when powered by an electric motor 

M1 

2 Medium heavy vehicles 
Delivery vans, trucks and buses > 3.5 

tons, with two axles 

M2, M3 and N2, N3 

3 Heavy vehicles 
Heavy duty vehicle > 3.5 tons with 

more than two axles 

M2 and N2 with 

trailer, M3 and N3 

4 Powered two wheelers 

4A – mopeds and quads up to 50cc L1, L2, L6 

4B – motorbikes over 50cc L3, L4, L5, L7 

2.2 Reference conditions 

The sound from each vehicle in categories 1 to 3 is represented by two equivalent point sources 

located in the vertical plane of the nearside wheel. The lower of these two sources represents 80% of 

the rolling noise and 20% of the propulsion noise and the higher 20% of the rolling noise and 80% of 

the propulsion noise. For category 1, these are located, 0.01 m and 0.3 m above local ground level. 

For categories 2 and 3 the higher point source is located 0.75 m above local ground level. For 

category 4 the two point sources are replaced by one point source 0.3 m above local ground level. 

The source equations (1) and (2) are used to determine the sound power level of the rolling and 

propulsion components respectively, across a range of speeds from 20 km/h to 130 km/h and 1/3rd 

octave bands from 25 Hz to 10 kHz, under a series of reference conditions. These are defined as 

follows: 

• a constant vehicle speed 

• a flat road surface 

• an air temperature of 20°C 

• a virtual reference road surface, equivalent to a surface with a Road Surface Influence (RSI) of 

0 dB 

• a dry road surface 

• an average tyre width of 187 mm for vehicles in category 1 

• no studded tyres 

• 4-axles for vehicles in category 3 

• a ratio of 35% illegal replacement exhaust silencing systems in category 4 

• a sound reflecting surface under the vehicle. 
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2.3 Source equations 

The sound power associated with the rolling noise for each vehicle category is given by: 

 
𝑳𝑾𝑹 = 𝑨𝑹 +𝑩𝑹𝒍𝒐𝒈𝟏𝟎 (

𝒗

𝒗𝒓𝒆𝒇
) (1) 

where AR and BR are given, for each 1/3rd octave band, in Appendix A, v is the speed of the vehicle in 

km/h and vref = 70 km/h. 

The sound power associated with the propulsion noise for each vehicle category is given by: 

 
𝑳𝑾𝑷 = 𝑨𝑷 + 𝑩𝑷 (

𝒗 − 𝒗𝒓𝒆𝒇

𝒗𝒓𝒆𝒇
) (2) 

where AP and BP are given, for each 1/3rd octave band, in Appendix A. 

The speed range of validity is from 20 km/h to 130 km/h. Vehicle speeds below or above this range 

should be set to 20 km/h or 130 km/h respectively. 

2.4 Correction factors 

In situations where the reference conditions do not apply, corrections to the sound power levels given 

in (1) and (2) are required. These correction factors, applied to either the rolling noise component, 

propulsion noise component, or the overall level, are described in this section. 

2.4.1 Road surfaces 

The effect of the road surface on the rolling noise, for vehicles in categories 1-3, is given by: 

 
∆𝑳𝑾𝑹,𝒓𝒐𝒂𝒅 = 𝜶𝒊,𝒎 + 𝜷𝒎𝒍𝒐𝒈𝟏𝟎 (

𝒗

𝒗𝒓𝒆𝒇
) (3) 

where αi,m is a spectral correction for each 1/3rd octave frequency band i and vehicle category m, and 

β is a speed dependency of the rolling noise correction. These values are given in Appendix A for a 

variety of common road surface types. 

For propulsion noise the correction is defined as a spectral adjustment, given as: 

 ∆𝑳𝑾𝑷,𝒓𝒐𝒂𝒅 = 𝒎𝒂𝒙{𝜶𝒊,𝒎, 𝟎} (4) 

2.4.2 Air temperature 

The rolling noise component is influenced by temperature and a correction is applied as given by: 

 ∆𝑳𝑾𝑹,𝒕𝒆𝒎𝒑 = 𝑲 × (𝟐𝟎℃ − 𝑻) (5) 

where K is defined in Appendix A for different road surface types and T is the local ambient air 

temperature in degrees Celsius. 

2.4.3 Acceleration 

Corrections to the propulsion noise for internal combustion engine vehicles under acceleration or 

deceleration are given by: 

 
𝚫𝑳𝑾𝑷,𝒂𝒄𝒄 = {

𝑪𝑷 × 𝒂       for 𝒂 ≥ −𝟏 𝒎𝒔
−𝟐

𝑪𝑷 × (−𝟏) for 𝒂 < −𝟏 𝒎𝒔−𝟐
         |𝒂| ≤ 𝒂𝒎𝒂𝒙 (6) 

where a is the acceleration of the vehicle in ms-2 and CP is given, for each vehicle category and 1/3rd 

octave band, in Appendix A. The value of amax is 2 ms-2 for category 1, 1 ms-2 for category 2 and 3 and 

4 ms-2 for category 4. No acceleration correction is applied for category 1CE. 
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2.4.4 Gradient 

Frequency dependent corrections to the propulsion noise, for category 1 and 4 vehicles, for roads that 

are not flat are given by: 

 

∆𝑳𝑾𝑷,𝒈𝒓𝒂𝒅𝒊𝒆𝒏𝒕 =

{
 
 

 
 𝑪𝑷 × 𝒈 ×

𝜼

𝟏𝟎𝟎%
     𝐟𝐨𝐫 𝜼 ≥ −𝟐%

𝑪𝑷 × 𝒈 ×
−𝟐

𝟏𝟎𝟎%
   𝐟𝐨𝐫 − 𝟖% < 𝜼 < −𝟐%

−𝑪𝑷 × 𝒈 ×
𝜼 + 𝟏𝟎%

𝟏𝟎𝟎%
  𝐟𝐨𝐫 𝜼 ≤ −𝟖%

 (7) 

where g is acceleration due to gravity (approximately 9.8 ms-2) and η is the longitudinal gradient of the 

road expressed as a percentage. 

The equivalent expressions for category 2 and 3 vehicles are given by: 

 

∆𝑳𝑾𝑷,𝒈𝒓𝒂𝒅𝒊𝒆𝒏𝒕 = {

𝑪𝑷 × 𝒈 ×
𝜼

𝟏𝟎𝟎%
 𝐟𝐨𝐫 𝜼 ≥ −𝟐%

−𝑪𝑷 × 𝒈 ×
𝜼 + 𝟒%

𝟏𝟎𝟎%
 𝐟𝐨𝐫 𝜼 < −𝟐%

 (8) 

2.4.5 Surface wetness 

For a wet road surface with a water layer thickness of 2 mm, a correction to the rolling noise 

component of category 1 vehicles may be applied as follows: 

 ∆𝑳𝑾𝑹,𝒘𝒆𝒕𝒏𝒆𝒔𝒔 = 𝒎𝒂𝒙{(𝟏𝟓 × 𝒍𝒐𝒈𝟏𝟎(𝒇) − 𝟏𝟐 × 𝒍𝒐𝒈𝟏𝟎(𝒗 𝒗𝒓𝒆𝒇⁄ ) − 𝟒𝟖), 𝟎} (9) 

where f is the centre frequency of each 1/3rd octave band. 

2.4.6 Directivity 

The vertical directivity of each point source for category 1 vehicles is given by: 

 ∆𝑳𝒗𝒅 = −𝝍 × 𝝅/𝟗 (10) 

where ψ is the angle (in radians) between the receiver, the source and the point directly below the 

receiver at the same height as the source. For vehicles in categories 2 and 3 the equivalent 

expression is: 

 ∆𝑳𝒗𝒅 = −𝝍 × 𝝅/𝟔 (11) 

Horizontal directivity does not impact the calculation of LAeq noise levels but is relevant to the 

calculation of LAmax. In this instance the horizontal directivity with respect to point sources at 0.01 m 

height is given by: 

 
∆𝑳𝒉𝒅 = {

𝟎 𝐟𝐨𝐫 𝒇 ≤ 𝟏𝟐𝟓𝟎 𝑯𝒛 𝐨𝐫 𝒇 ≥ 𝟖𝟎𝟎𝟎 𝑯𝒛

(−𝟏. 𝟓 + 𝟐. 𝟓 × | 𝐬𝐢𝐧 (
𝝅

𝟐
− 𝝋) |) × √𝐜𝐨𝐬(𝝍)  𝐟𝐨𝐫 𝟏𝟔𝟎𝟎 ≤ 𝒇 ≤ 𝟔𝟑𝟎𝟎 𝑯𝒛

 (12) 

where φ is the horizontal angle between the vertical plane containing the source and receiver points 

and the vertical plane containing the source in the direction of travel of the vehicle. With respect to 

sources at 0.75 m height the horizontal directivity is given by: 

 
∆𝑳𝒉𝒅 = (𝟏. 𝟓𝟒𝟔 × (

𝝅

𝟐
− 𝝋)

𝟑

− 𝟏. 𝟒𝟐𝟓 × (
𝝅

𝟐
− 𝝋)

𝟐

+ 𝟎. 𝟐𝟐 × (
𝝅

𝟐
− 𝝋) + 𝟎. 𝟔) × √𝐜𝐨𝐬(𝝍) (13) 

No horizontal directivity correction is applied to sources at 0.3 m height. 
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2.4.7 Tyre widths 

For vehicles in category 1 a correction to the rolling noise component to account for different tyre 

widths may be applied as follows: 

 ∆𝑳𝑾𝑹,𝒕𝒚𝒓𝒆𝒘𝒊𝒅𝒕𝒉 = 𝟎. 𝟎𝟒 × (𝒕𝒚𝒓𝒆 𝒘𝒊𝒅𝒕𝒉 − 𝟏𝟖𝟕 𝒎𝒎) (14) 

for a given tyre width in millimetres. If data on tyre widths is unavailable but vehicle weight is known, 

an associated tyre width may be estimated as: 

 𝒕𝒚𝒓𝒆 𝒘𝒊𝒅𝒕𝒉 ≈ 𝟎. 𝟎𝟔𝟐 × 𝒗𝒆𝒉𝒊𝒄𝒍𝒆 𝒘𝒆𝒊𝒈𝒉𝒕 + 𝟏𝟏𝟖 𝒎𝒎 (15) 

where the vehicle weight is given in kilograms. 

2.4.8 Truck tyre configuration 

For vehicles in category 3 with trailer axles carrying double mounted tyres, a rolling noise correction is 

applied as follows: 

 ∆𝑳𝑾𝑹,𝒅𝒐𝒖𝒃𝒍𝒆 = 𝟎. 𝟖 𝐝𝐁 (16) 

and a further correction with respect to the number of axles (#axles) is given by: 

 

∆𝑳𝑾𝑹,𝒂𝒙𝒍𝒆𝒔 = {
𝟔. 𝟖 × 𝒍𝒐𝒈𝟏𝟎 (

#𝒂𝒙𝒍𝒆𝒔

𝟒
)  𝐟𝐨𝐫 𝐬𝐢𝐧𝐠𝐥𝐞 𝐭𝐲𝐫𝐞𝐬

𝟗. 𝟏 × 𝒍𝒐𝒈𝟏𝟎 (
#𝒂𝒙𝒍𝒆𝒔

𝟒
)  𝐟𝐨𝐫 𝐝𝐨𝐮𝐛𝐥𝐞 𝐦𝐨𝐮𝐧𝐭𝐞𝐝 𝐭𝐲𝐫𝐞𝐬

 (17) 

2.5 Aggregation to traffic flow 

To calculate the noise exposure from traffic on a given road, the single vehicle sound power levels 

need to be translated to an equivalent sound pressure level at a receiver position, averaged over a 

certain time period. For a steady flow of vehicles Q with an average speed v an equivalent line source 

strength (average sound power per unit length) LW, line, eq is given by: 

 
𝑳𝑾,𝒍𝒊𝒏𝒆.𝒆𝒒 = 𝑳𝑾,𝟎 + 𝟏𝟎𝒍𝒐𝒈𝟏𝟎 (

𝑸

𝒗
) (18) 

where LW,0 is the instantaneous sound power level of the rolling or propulsion noise of a single 

vehicle. LW, line, eq is expressed in dB per m, Q in vehicles per second and v in m/s. The rolling and 

propulsion noise contributions are calculated separately resulting in two equivalent line sources for 

the entire vehicle stream, divided over two different source heights. The line sources are located in 

the vertical plane of the nearest wheel and therefore are offset different dependent upon the receiver 

location. 

The sound emission of the vehicles on the road is represented by a series of evenly distributed, 

incoherent point sources with a total sound power of: 

 𝑳𝑾,𝒍𝒊𝒏𝒆.𝒆𝒒 + 𝟏𝟎𝒍𝒐𝒈𝟏𝟎𝒍 (19) 

where l is the length of the section represented by the point source in metres. The equivalent sound 

power levels for different groups of vehicles (e.g. by vehicle class or speed) or different lanes can be 

summed as follows: 

 
𝑳𝑾,𝒆𝒒,𝒕𝒐𝒕𝒂𝒍 = 𝟏𝟎𝒍𝒐𝒈𝟏𝟎 [∑𝟏𝟎𝑳𝑾,𝒆𝒒,𝒊/𝟏𝟎

𝑵

𝒊=𝟏

] (20) 

where LW,eq,i are the N separate equivalent line sound power levels to be added.  
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Appendix A Coefficient tables 

A.1 Core coefficients 

The values of the coefficients in equations (1), (2), (6), (7) and (8), for the vehicle categories presented in Table 2, are given in Table 3 to Table 9. 

Table 3: Category 1C 

Coefficient 

Value 

25 
Hz 

31 
Hz 

40 
Hz 

50 
Hz 

63 
Hz 

80 
Hz 

100 
Hz 

125 
Hz 

160 
Hz 

200 
Hz 

250 
Hz 

315 
Hz 

400 
Hz 

500 
Hz 

630 
Hz 

800 
Hz 

1 
kHz 

1.25
kHz 

1.6 
kHz 

2 
kHz 

2.5 
kHz 

3.15
kHz 

4 
kHz 

5 
kHz 

6.3 
kHz 

8 
kHz 

10 
kHz 

AR 83.0 87.0 90.0 91.0 91.0 89.0 86.0 84.0 84.0 85.0 84.0 84.0 86.0 91.0 94.0 97.0 100 99.0 96.0 92.0 88.0 81.8 78.7 74.9 71.8 69.1 65.6 

BR 25.0 27.0 33.4 36.7 37.0 37.5 37.5 41.2 42.3 41.8 38.6 35.5 32.9 30.0 30.0 30.0 31.0 32.0 32.0 30.0 34.0 38.6 39.6 40.0 39.9 40.2 40.3 

AP 81 80 81 85 87 87 86 87 87 87 89 88 87 86 85 82 83 86 87 86 84 82 80 77 75 73 70 

BP 8 8 8 8 8 8 8 6 6 7 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

CP 4 4 4 4 4 4 4 7 7 7 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

 

Table 4: Category 1V 

Coefficient 

Value 

25 
Hz 

31 
Hz 

40 
Hz 

50 
Hz 

63 
Hz 

80 
Hz 

100 
Hz 

125 
Hz 

160 
Hz 

200 
Hz 

250 
Hz 

315 
Hz 

400 
Hz 

500 
Hz 

630 
Hz 

800 
Hz 

1 
kHz 

1.25
kHz 

1.6 
kHz 

2 
kHz 

2.5 
kHz 

3.15
kHz 

4 
kHz 

5 
kHz 

6.3 
kHz 

8 
kHz 

10 
kHz 

AR 83.0 87.0 90.0 91.0 91.0 89.0 86.0 84.0 84.0 85.0 84.0 84.0 86.0 91.0 94.0 97.0 100 99.0 96.0 92.0 88.0 81.8 78.7 74.9 71.8 69.1 65.6 

BR 25.0 27.0 33.4 36.7 37.0 37.5 37.5 41.2 42.3 41.8 38.6 35.5 32.9 30.0 30.0 30.0 31.0 32.0 32.0 30.0 34.0 38.6 39.6 40.0 39.9 40.2 40.3 

AP 81 80 81 85 87 87 86 87 88 88 90 89 88 87 85 82 83 86 87 86 84 82 80 77 75 73 70 

BP 8 8 8 8 8 8 8 6 6 7 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

CP 4 4 4 4 4 4 4 7 7 7 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
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Table 5: Category 1CE 

Coefficient 

Value 

25 
Hz 

31 
Hz 

40 
Hz 

50 
Hz 

63 
Hz 

80 
Hz 

100 
Hz 

125 
Hz 

160 
Hz 

200 
Hz 

250 
Hz 

315 
Hz 

400 
Hz 

500 
Hz 

630 
Hz 

800 
Hz 

1 
kHz 

1.25
kHz 

1.6 
kHz 

2 
kHz 

2.5 
kHz 

3.15
kHz 

4 
kHz 

5 
kHz 

6.3 
kHz 

8 
kHz 

10 
kHz 

AR 83.0 87.0 90.0 91.0 91.0 89.0 86.0 84.0 84.0 85.0 84.0 84.0 86.0 91.0 94.0 97.0 100 99.0 96.0 92.0 88.0 81.8 78.7 74.9 71.8 69.1 65.6 

BR 25.0 27.0 33.4 36.7 37.0 37.5 37.5 41.2 42.3 41.8 38.6 35.5 32.9 30.0 30.0 30.0 31.0 32.0 32.0 30.0 34.0 38.6 39.6 40.0 39.9 40.2 40.3 

AP 75 73 73 76 77 79 79 81 79 78 80 75 70 66 65 63 63 66 67 68 67 66 65 62 59 57 54 

BP 8 8 8 8 8 8 8 6 6 7 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

CP 4 4 4 4 4 4 4 7 7 7 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

 

Table 6: Category 2 

Coefficient 
Value 

25 
Hz 

31 
Hz 

40 
Hz 

50 
Hz 

63 
Hz 

80 
Hz 

100 
Hz 

125 
Hz 

160 
Hz 

200 
Hz 

250 
Hz 

315 
Hz 

400 
Hz 

500 
Hz 

630 
Hz 

800 
Hz 

1 
kHz 

1.25
kHz 

1.6 
kHz 

2 
kHz 

2.5 
kHz 

3.15
kHz 

4 
kHz 

5 
kHz 

6.3 
kHz 

8 
kHz 

10 
kHz 

AR 95.0 96.0 95.0 92.0 91.0 90.0 90.0 92.0 92.0 92.0 94.0 96.0 99.0 101 102 103 102 98.0 95.0 91.0 87.0 84.0 81.0 79.0 78.0 77.0 75.0 

BR 23.8 28.4 31.1 35.4 35.9 36.7 36.3 35.9 38.1 36.5 33.5 30.6 27.7 21.9 23.8 28.4 31.1 35.4 35.0 35.0 35.0 35.0 36.0 36.0 36.0 36.0 36.0 

AP 92.1 92.5 94.1 94.5 92.4 92 91.0 91.9 91 93.4 94.4 94.2 93.0 90.8 92.1 92.5 94.1 94.5 92.4 90.1 87.6 85.8 83.8 81.4 80 77.2 75.4 

BP 6.5 6.5 6.5 6.5 6.5 6.5 6.5 5 5.5 6 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 

CP 5 5 5 5 5 5 5 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

 

Table 7: Category 3 

Coefficient 

Value 

25 
Hz 

31 
Hz 

40 
Hz 

50 
Hz 

63 
Hz 

80 
Hz 

100 
Hz 

125 
Hz 

160 
Hz 

200 
Hz 

250 
Hz 

315 
Hz 

400 
Hz 

500 
Hz 

630 
Hz 

800 
Hz 

1 
kHz 

1.25
kHz 

1.6 
kHz 

2 
kHz 

2.5 
kHz 

3.15
kHz 

4 
kHz 

5 
kHz 

6.3 
kHz 

8 
kHz 

10 
kHz 

AR 97.3 98 95.6 93.2 91.9 90.0 91.0 91.0 92.0 93.0 94.0 97.0 101 104 105 104 102 97.5 93.0 89.0 85.5 84.1 82.2 79.8 78.6 77.5 76.8 

BR 25.9 30.4 32.3 36.5 36.8 38.0 36.8 32.8 36.0 34.6 32.7 29.3 26.4 26.0 28.0 30.4 32.3 36.5 36.8 38.0 36.8 38.5 38.9 38.5 40.2 40.8 41.0 

AP 96.8 95.1 95.8 95 92.7 91.2 90.0 93.0 95.0 95.0 97.0 97.2 95.8 95.9 96.8 95.1 95.8 95 92.7 91.2 88.7 87.6 87.2 84.2 82.7 79.7 77.6 

BP 5 5 5 5 5 5 5 3 3 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

CP 5 5 5 5 5 5 5 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
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Table 8: Category 4a 

Coefficient 

Value 

25 
Hz 

31 
Hz 

40 
Hz 

50 
Hz 

63 
Hz 

80 
Hz 

100 
Hz 

125 
Hz 

160 
Hz 

200 
Hz 

250 
Hz 

315 
Hz 

400 
Hz 

500 
Hz 

630 
Hz 

800 
Hz 

1 
kHz 

1.25
kHz 

1.6 
kHz 

2 
kHz 

2.5 
kHz 

3.15
kHz 

4 
kHz 

5 
kHz 

6.3 
kHz 

8 
kHz 

10 
kHz 

AR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

AP 89.9 91.8 91.2 92.4 95 94.1 92.9 85.6 81.6 81.4 85.5 86.3 87.9 88.7 89.9 91.8 91.2 92.4 95 94.1 92.9 90.4 89.1 87.4 84.9 84.4 82.2 

BP 12.3 13.9 16.6 17.2 17.9 19.3 20.6 17.3 14.5 5 14.6 9.9 9.7 12.7 12.3 13.9 16.6 17.2 17.9 19.3 20.6 19.9 20.8 20.5 21 21 19.3 

CP 4 4 4 4 4 4 4 7 7 7 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

 

Table 9: Category 4b 

Coefficient 
Value 

25 
Hz 

31 
Hz 

40 
Hz 

50 
Hz 

63 
Hz 

80 
Hz 

100 
Hz 

125 
Hz 

160 
Hz 

200 
Hz 

250 
Hz 

315 
Hz 

400 
Hz 

500 
Hz 

630 
Hz 

800 
Hz 

1 
kHz 

1.25
kHz 

1.6 
kHz 

2 
kHz 

2.5 
kHz 

3.15
kHz 

4 
kHz 

5 
kHz 

6.3 
kHz 

8 
kHz 

10 
kHz 

AR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

AP 89.4 89.9 90.1 89.7 89.8 88.2 86.5 93.2 90 88.4 87.6 87.7 87 87.4 89.4 89.9 90.1 89.7 89.8 88.2 86.5 85.8 85.1 85.1 82.7 81.7 80.4 

BP 10.8 11.4 11.4 11.7 13.4 11.6 12.2 4.8 7.3 11.3 10.6 13.9 13.5 11 10.8 11.4 11.4 11.7 13.4 11.6 12.2 10.9 10.5 12 12 12 12 

CP 4 4 4 4 4 4 4 7 7 7 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
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A.2 Road surface corrections 

The coefficients for the road surface corrections, given by equations (3) and (4), are provided in Table 10 for category 1 vehicles and Table 11 for category 2 and 3 

vehicles. Corrections are only applied in the 1/3rd octave bands between 250 Hz and 4 kHz. Corrections in other 1/3rd octave bands are set to zero. 

Table 10: Category 1 

Road 
Surface 

α 
β 

250 Hz 315 Hz 400 Hz 500 Hz 630 Hz 800 Hz 1 kHz 1.25kHz 1.6 kHz 2 kHz 2.5 kHz 3.15kHz 4 kHz 

HRA 20mm -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 0 

TSCS 6mm -1 -1 -1 -2 -3 -3 -6 -6.5 -6.5 -6.5 -5 -4 -3 -6 

TSCS 10mm -1 -1 -1 -2 -3 -3 -6 -6.5 -6.5 -6.5 -5 -4 -3 -6 

TSCS 14mm 0 0 0 0 -1 -2 -4 -4.5 -4.5 -4.5 -3 -2 -1 -6 

Surface 
Dressing 

0.5 0.5 0.5 -1 -2 -3 -2 1 2 2 1 0.5 0.5 0 

Brushed 
Concrete 

0 1 2 1 0 0 0 0 1 2 2 2 2 0 

LDG Concrete -4 -3 -2 -3 -4 -4 -4 -4 -3 -2 -2 -2 -2 0 

 

Table 11: Category 2 and 3 

Road 
Surface 

α 
β 

250 Hz 315 Hz 400 Hz 500 Hz 630 Hz 800 Hz 1 kHz 1.25kHz 1.6 kHz 2 kHz 2.5 kHz 3.15kHz 4 kHz 

HRA 20mm -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 0 

TSCS 6mm -1 -1 -1 -2 -3 -4 -6 -6.5 -6.5 -6.5 -5 -4 -3 -4 

TSCS 10mm -1 -1 -1 -2 -3 -4 -6 -6.5 -6.5 -6.5 -5 -4 -3 -4 

TSCS 14mm 0 0 -2 -3 -4 -3 -3 -4 -4.5 -4.5 -3 -2 -1 -4 

Surface 
Dressing 

0.5 0.5 0.5 -1 0 1 2 3 4 4 3 2 1 0 

Brushed 
Concrete 

0 1 2 1 0 1 1 1 2 3 3 3 3 0 

LDG Concrete -4 -3 -2 -3 -4 -3 -3 -3 -2 -1 -1 -1 -1 0 
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A.3 Temperature corrections 

Coefficients for adjusting the rolling noise to account for the local air temperature, the value K in equation (5), are given in Table 12. The values in the table are 

applicable to vehicles in category 1. For vehicles in categories 2 and 3, K should be set to half the value. No correction is applied to vehicles in category 4. 

Table 12: Coefficients for the temperature correction for category 1 vehicles 

 Porosity 

Mean Profile Depth <5% 5-15% >15% 

<0.5 mm 0.04 0.06 0.08 

0.5-1.5 mm 0.08 0.07 0.06 

>1.5 mm 0.12 0.08 0.03 
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