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Improvement of the CPX method and 

research on temperature influence 

and its corrections

By Ulf Sandberg

Swedish National Road and Transport Research Institute (VTI)

ROSANNE Final Event

11 October 2016, BRRC, Sterrebeek, Belgium

Objectives of this work

Reduce uncertainties in the CPX method (ISO/FDIS 11819-2) that occur due to 
test tyres and various influences on the noise properties of these

Standardization projects involved

ISO/TC 43/SC 1/WG 33: Development of ISO 11819-2  The CPX method

ISO/TC 43/SC 1/WG 33: Development of ISO/TS 11819-3  Reference Tyres

ISO/TC 43/SC 1/WG 27:  Development of ISO/TS 13471-1  Temperature correction

CEN/TC 227/WG 5  Pavement surface characteristics
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Why this focus on the CPX method ?

The SPB method (ISO 11819-1) has traditionally been the 
preferred method, but:

• It is a spot method and the low-noise road surfaces have 
appeared to vary a lot both laterally and longitudinally

• Traffic and the use of median and side barriers have 
increased so it is harder to find acceptable conditions

• The CPX method has been substantially improved

• There are now CPX equipment widely available

How this work will be implemented
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What else have we done with the CPX method?

• By using the two selected tyres, acoustic properties of road surfaces can be 
determined for both light and heavy traffic

• Uncertainties covered quite extensively

• Equations presented, enabling software to be developed

• Equipment certification procedure

• Various experiments to study the performance; e.g. certification

• Text very carefully reviewed to avoid confusion or differing interpretations

• Several explanatory annexes, re. special problems

• Production of several versions of draft for ISO 11819-2, balloted by ISO 
member countries 3 times

• Considered in total approx 200 comments

Repr. light
vehicles

Proxy for heavy
vehicles

Avon AV4

Reference tyres for CPX measurements

for noise classification of road surfaces

P1                                      H1

ASTM F2493

SRTT
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Authors
40 oC 5 oC

Problem:

Temperature influences tyre/road noise emission

- 0.10 dB/oC would mean an influence of 3.5 dB above !

ISO/TC 43/SC 1/WG 27

"Acoustics – Temperature influence on tyre/road 
noise measurement

– Correction procedure“

Convenor: Ulf Sandberg, VTI
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Typical relation between noise and temperature

y = -0.067x + 87.42
R² = 0.70
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Example from BRRC measurements with P1 tyre at 60 km/h on PERS surface in 2015

Temperature coefficient in this example = the slope = - 0.067 dB/oC

Correction procedure in UN/ECE R117 and in 
related EU regulations
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Choices made

Air, pavement or tyre temperature? Air !

Temperature range? 5 - 35 oC

Reference temperature? 20 oC

Linear or non-linear correction? Linear 

Speed influence on the correction? Yes

Tyre influence on the correction? Yes (CPX)

Pavement influence on the correction? Yes (3 categories)

Frequency-dependent correction? Not yet 

Temperature influence on noise and correcting for it

CT,t = - γt (T - Tref)

where

γt is the temperature coefficient for tyre t (P1 and H1), in dB/°C;

T is the air temperature (T) during the CPX measurement;

Tref is the reference air temperature = 20°C;

CT,t is the CPX level correction for temperature (T) for tyre t       
(P1 and H1), in dB(A).
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Average temperature coefficients determined for ref. tyres P1 and H1, 
based on data found in literature and recent data from ROSANNE 

partners

Tyre and speed

Road surface category

Tyre: SRTT (P1) Tyre: AAV4 (H1)

50 km/h 80 100 40-140 50 km/h 80 100 40-140

Dense asphaltic surfaces 

(like DAC, SMA, chip seals)
-0.11 -0.09 -0.08 -0.10 -0.11 -0.09 -0.08 -0.10

Cement concrete surfaces 

of all types
-0.08 -0.07 -0.06 -0.07 -0.08 -0.07 -0.06 -0.07

Porous asphalt surfaces 

(not seriously clogged)
-0.06 -0.05 -0.04 -0.05 -0.06 -0.05 -0.04 -0.05

Temperature influence on noise and correcting for it

The temperature coefficient γt values are as follows:

For dense asphaltic surfaces (such as DAC, SMA, chip seals)

γP1 = γH1 = -0.14 + 0.0006·v

For cement concrete surfaces of all types 

γP1 = γH1 = -0.10 + 0.0004·v

For porous asphalt surfaces (not seriously clogged)

γP1 = γH1 = -0.08 + 0.0004·v

v is the test speed in km/h
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Status and timetable

ISO/DIS 11819-2 (CPX method): A final draft international standard (FDIS) is 
being prepared by ISO in Geneva for final voting 20 October – 15 December. 
Publication probably at the end of 2016.

ISO/DTS 11819-3 (ref tyres): A (final) ISO/TS 11819-3 will be prepared before 
end of 2016.

ISO/DTS 13471-1 (temperature correction): A draft technical specification (DTS) 
is subject to ballot among the member countries, deadline 19 October. If 
approved, a (final) ISO/TS 13471-1 will be prepared for publication during the 
end of 2016.

Project ROSANNE ends at 31 October 2016.

CEN/TC 227/WG 5 will continue this work.

Conclusions
Uncertainties in the CPX method have been substantially reduced by the new 
specs in ISO 11819-2, ISO/TS 11819-3 and ISO/TS 13471-1. 

• Acoustic properties of road surfaces can be determined for both light and 
heavy traffic

• Tyre-tyre differences are reduced

• Ref tyres can be used over a wider rubber hardness range (longer time) 
before they need to be replaced

• Rubber hardness can be determined more accurately

• Temperature influence can be corrected for

The combined use of the ISO documents provide tools used in ROSANNE to draft 
a European standard (or technical specification) for classification of road surface 
noise properties; thus in principle establishing a noise labelling system for 
defined road surfaces. 

The final outcome of this will be useful to road administrations and road 
construction companies when referring to contractual values in legal documents 
for road surface procurement and construction.
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THE 
END

Temperature
correction, 
please


