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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




Why this focus on the CPX method ?

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

* Itis 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

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
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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

Tha IRZANKE propec was fenced 1 the
s

Reference tyres for CPX measurements

for noise classification of road surfaces
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Temperature influences tyre/road noise emission

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

International
Organization for
Standardization

ISO/TIC 43/SC 1/WG 27

“Acoustics — Temperature influence on tyre/road
noeise measurement
— Correction procedure”

Convenor: Ulf Sandberg, VTI




Typical relation between noise and temperature

Example from BRRC measurements with P1 tyre at 60 km/h on PERS surface in 2015
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Temperature coefficient in this example = the slope = - 0.067 dB/°C
84
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Correction procedure in UN/ECE R117 and in
related EU regulations
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Temperature effects on tyre/road-noise —
A review of empirical research
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Summary

Althoagh there i litthe hisagreement on the facr thit temperatare is o sapnificam source of
varlaton whes conducting tyre/rood sotse messureoents, both the natare and magsiude of this
clteet contintes 10 be debumed. We observe o the latersture un the ellect may e us ch s
dowbie the magnitede than proviously asaimed sod corrected for in intermationat staodents, The
efect s complex and not easely sobgcted 40 empitical venfication, leshing 1o comtradicting est
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shed light on the controversy in reviewing the conpincal cesearch on the topic (17 sudies) by
dilerentzating the methods ofF favestigation und the conceptial foundarions of the appeouches ssed
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Choices made

Air, pavement or tyre temperature?

Temperature range?

Reference temperature?

Linear or non-linear correction?
Speed influence on the correction?
Tyre influence on the correction?

Pavement influence on the correction?

Frequency-dependent correction?

Air !
5-35°C
20°C
Linear
Yes

Yes (CPX)

Yes (3 categories)

Not yet

Temperature influence on noise and correcting for it

C:I',t =-Y (T_ Tref)

where

Y, isthe temperature coefficient for tyre t (P1 and H1), in dB/°C;

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

T

ot Isthereference air temperature = 20°C;

G, isthe 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

(not seriously clogged)

pPa rtners
Tyre: SRTT (P1) Tyre: AAV4 (H1)
Tyre and speed

50 km/h 80 100 | 40-140 | 50 km/h 80 100 | 40-140
Road surface category
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 | o8 | 007 | -0.06 | -0.07 | -0.08 | -0.07 | -0.06 | -0.07
of all types
Porous asphalt surfaces -0.06 | -0.05 | -0.04 | -005 | -0.06 | -0.05 | -0.04 | -0.05

Temperature influence on noise and correcting for it

The temperature coefficient y, values are as follows:

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

Yp1 = Yup = -0.14 + 0.0006-v
For cement concrete surfaces o
Yp1 = Yyy = -0.10 + 0.0004-v

For porous asphalt surfaces (not s
Yp1 = Yyy = -0.08 + 0.0004-v

Vis 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.

el | International
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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

e 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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ROlling resistance, Skid

resistance, ANd Noise pﬁsannE

Emission measurement

standards for road surfaces

Deliverable D2.2

Temperature influence on measurements of noise

properties of road surfaces and possible normalization to a

reference temperature

The research leading to these results has recsived funding from the European Community's Saventh
Framework Programme (FP7/2007-2013) under grant sgreement n"605368

Main Editor{s) Ulf Sandberg (VTI1)
Due Date 2014-10-31
Delivery Date
Daote of this Version 2015-06-16
Work Package :\:;P’Za:c:i:asunmcmmnmod: for the noise amission properties of road
| Dissemination level PU: Public
Acknowledgements

The author is grateful for support of this work from:

Project ROSANNE

apreement n'005 264

- Thae ROSANNE project was funded in the
o Zuropran Communty’s Seannth Framawark
t Programme [FP7/2007-2013) under grant

The Swedish Transport Administration

@in
by o] TRAFIKVERKET
S

SWEMNMSH TRANSPORT ADMINISTRATION

Swedish National Road and Transport Research Institute (VTI)

vt

11-10-16

10



11-10-16

11



