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Objectives of this work

Make the CPX method (ISO/FDIS 11819-2) possible for ROSANNE by
suggesting the use of suitable reference tyres and methods to correct for their
shortcomings.

Suggest reference surfaces for noise and rolling resistance that may be used as
references against which other surfaces may be compared and which may be
used for checking calibration

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




How this work will be implemented

CNOSSOS-EU
Road surface noise
correction

ISO/TS 13471-1
Temperature ISO/TS 11819-3 ISO 11819-2

effects and Reference tyres The CPX method
corrections

ROSANNE
Technical evalua-
tion & assessment.
Proposal & draft

CEN/TC227/WG5
Europ. Tech. Spec.
on classification
and labelling of
road surfaces

Reference tyres

When comparing different CPX equipment (trailers and
others) it has been observed earlier that most differences in
recorded noise levels can be explained by the tyres (age,
hardness, wear, mounting, manufacturing tolerances, etc)

Evidently, we must study the performance of the tyres and
learn how we may control their stability

11-10-16



11-10-16

Reference tyres for CPX measurements

for noise classification of road surfaces '
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Reference tyres, P1 and H1

P for passenger cars, H for heavy vehicles.
“1” for “first generation”.

Tyre P1: A steel-belted radial tyre, specified in ASTM standard
F2493-14, dimension P225/60R16, referred to as a Standard
Reference Test Tyre (SRTT).

Tyre H1: A steel-belted reinforced radial tyre for light trucks
and vans, manufactured by Cooper Tire & Rubber Co. in the
UK under product name "Avon Supervan AV4“, Dimension
195R14C. Reinforced carcass construction to carry heavy
loads, has a very robust rubber compound on the sidewall.
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Problems with the reference tyres

Standard needed

Tyre H1 is a commercial light truck tyre, not made for
reference purposes

All tyres change with age and use: Rubber gets harder
with time, and due to exposure to air and temperature —
harder rubber means higher noise levels

Correction for rubber hardness influence on noise
desirable

Rubber hardness is difficult to measure

Temperature during measurement has a high influence
on noise

Solving the problems

Work out standard: ISO/DTS 11819-3 Reference tyres

Specify comprehensive storage recommendations (cool!)
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Solving the problems

Inflate tyres with nitrogen or dry air to slow down hardening
Specify how to measure rubber hardness

Determine a correction for rubber hardness influence on noise to
a reference hardness

Correct for deviating tyre temperature when measuring hardness,
to a ref temperature

Determine a correction for ambient air temperature influence
(see earlier presentation)
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Tyre rubber hardness measurement normalization

To determine rubber hardness H,, tyre temperature T shall be
ideally at 20 °C (equilibrium), but within the range 15 to 25 °C. If
tyre temperature deviates from the reference temperature

20 °C, normalization shall be made according to:

HA : HA,measured + 0'25(-I—measured B 20)

where

H, is (normalized) rubber hardness,
expressed in Shore A;

Shore A
72

ref

70

68

Slope =0.25
66

64

62

Allowed range

60

14 15 16 17 18 19 20 21 22 23 24 25 26
Tyre temperature
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Correction for tyre rubber hardness changes

Each measured A-weighted CPX level (Lqpy) according to I1SO
11819-2 shall be corrected by the term representing the rubber
hardness effect, Cy , (in dB), using this formula:

94
dB(A) Hef
— 93 =
CHA,t —d 6t(HA i Href) Slope ,=0.20
— 92
=0.20 (H, - 66)
91
/mltyres Allowed range  Old tyres P1
Where 90 T ——— i
58 60 62 64 66 68 70 72 74 76
Shore A

8, isthe rubber hardness coefficient for tyre t, in dB/Shore A
(which is 0.20 for both tyres);

H, isthe measured rubber hardness, in Shore A;
H

Cyas is the CPX level correction for rubber hardness (H,) for tyre
t, in dB (shall be subtracted).

f Iisthe reference rubber hardness = 66 Shore A;

Reference surfaces for noise measurements

In many noise-related situations, if not most, some kind of
“reference surface” must be specified

For example, when expressing “noise reduction”
and when predicting noise exposure from a road

A standard for “reference surface” is needed, since various
organizations or companies tend to use their own choice of
reference
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European Directive 2015/996/EC and
“CNOSSOS-EU” traffic noise prediction
method

The CNOSSOS-EU common European noise prediction model
requires road surface correction to noise levels; to be determined
by each member state or by using a default list. This refers to a
“virtual reference surface”.

While CNOSSOS-EU considers all vehicle noise sources (like the SPB
method), and the CPX method measures only tyre/road noise, the
road surface corrections can under certain conditions and
assumptions be determined by the ROSANNE method.

See further Deliverable D2.5

Reference surfaces specifications

In many noise-related situations, if not most, some kind of
“reference surface” must be specified

The EU Directive defines the reference surface as being:

Average of Dense Asphalt 0/11 and Stone Mastic Asphalt 0/11,
between 2 and 7 years old and in a representative maintenance
condition

The EU noise prediction method is entirely based on this reference

But for ROSANNE and possible pavement labelling we need closer
specifications, such as age and wear effect, and contractor variants
of dense asphalt and SMA

ROSANNE is currently finalizing such improved specifications
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Reference surfaces for rolling resistance (RR)
measurements

RR calibrations are complicated and despite robust
calibrations, often a “drift” with time is observed

Thanks to the close relation between RR and surface texture,
one may use this to check calibrations of RR equipment by
measuring on a “reference surface”

A standard for “reference surface” is needed, plus procedures
to correct from actual surface to the reference, and this is
what ROSANNE has produced
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Ideal RR ref surface

Dense asphalt concrete (DAC) or Stone mastic asphalt (SMA), no elastic material
MPD =0.80 mm

The skewness =0

Unevenness expressed as IRl = 0

The longitudinal slope =0 %

The length of the measurement surface shall be at least 100 m and the width at
least 3.5 m
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Typical relation between rolling resistance
coefficient (RRC) and texture (MPD)
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Rolling resistance coefficient

This example: Tyre P1 measured at 80 km/h by TUG in Nantes Sept. 2015
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Restriction to actual RR ref surface

MPD shall be between 0.6 and 1.0 mm (reference value = 0.80 mm)

Correction by: RRC.¢=RRC + a-AMPD (a=0.015-0.019)

meas
The skewness of the texture shall be between -0.5 and +0.5 (reference value = 0.0)
Unevenness expressed as IRI shall be no greater than 1.5 mm/m (ref. value = 0.0)

The longitudinal slope of the real test surface shall be no higher than 2.0 %

The test surface shall be an asphalt pavement without any other elastic ingredient
(such as rubber granulates) than bitumen modifier

The length of the measurement surface shall be at least 100 m and width >3.5 m

Common pavements that may meet those requirements:

« (DAC11)
« DAC16
. SMAS
« SMA11
« SMA 16

But, we can find another measure with better correlation

with RRC: Enveloping of profile curve,
then calculation of an "enveloped MPD (eMPD)”

Two older enveloping procedures tried in ROSANNE, but BRRC developed
new one, which is preferred. It is called the "indentation” procedure

A =—raw profile
T i —enveloped profile
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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 during the next few months.
Publication probably at the end of 2016.

ISO/DTS 11819-3 (ref tyres): A draft technical specification (DTS) is subject to
ballot among the member countries, deadline 31 August. If approved, 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
first months of 2017.

Project ROSANNE ends at 31 October 2016.

CEN/TC 227/WG 5 may work infinitely .....
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Conclusions

The following conlusions are made:

* The work with specifying reference tyres (together with 1ISO) makes possible
the classification procedures in ROSANNE for noise and rolling resistance

* Ref tyres have been defined for both noise and rolling resistance, and by
certain corrections, these may provide more stable measurement results

* Reference surface defined for noise makes possible more robust
comparisons of noise properties (“noise reductions”) and less uncertainty in
noise labels

» Reference surface defined for rolling resistance, together with corrections of
tests on an actual surface to the reference surface, makes possible
calibration checks; thus reducing the risk of uncontrolled drift of results

* The above substantially improves the reliability of both noise and RR
measurements

* Deliverable 4.3 will report these findings
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