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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.
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Management Centre has the same status as the official versions.
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European foreword

This document (prEN 1793-1:2023) has been prepared by Technical Committee CEN/TC 226 “Road
equipment”, the secretariat of which is held by AFNOR.

This document will supersede EN 1793-1:2017.

With respect to the superseded document, the following changes have been made:
— ISO/IEC Guide 98-3 and have been added to the References;

— A clause for terms and definitions has been added (new Clause 3);

— An annex has been added explaining the physical hypotheses under the assumption of a diffuse
sound field (Annex A);

— An annex with the values of the standard deviation of reproducibility and repeatability has been
added; this makes possible the declaration of the measurement uncertainty and the related
confidence level, which is now mandatory (Annex C);

— The detailed example has been improved to include the declaration of the uncertainty (Annex D);
— The Bibliography has been updated.
EN 1793-1:2023 is part of a series and should be read in conjunction with the following:

— EN 1793-2:2023, Road traffic noise reducing devices — Test method for determining the acoustic
performance — Part 2: Intrinsic characteristics — Airborne sound insulation under diffuse sound field
conditions;

— EN 1793-3:2023, Road traffic noise reducing devices — Test method for determining the acoustic
performance — Part 3: Normalized traffic noise spectrum;

— EN 1793-4:2023, Road traffic noise reducing devices — Test method for determining the acoustic
performance — Part 4: Intrinsic characteristics — Intrinsic sound diffraction;

— EN 1793-5:2023, Road traffic noise reducing devices — Test method for determining the acoustic
performance — Part 5: Intrinsic characteristics — Sound absorption under direct sound field
conditions;

— EN 1793-6:2023, Road traffic noise reducing devices — Test method for determining the acoustic
performance — Part 6: Intrinsic characteristics — Airborne sound insulation under direct sound field
conditions.
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Introduction

Where a sound reflecting surface is installed along a road, it may be effective to use sound absorbing
devices on its traffic side to reduce additional noise nuisance caused by reflected sound. This treatment
may be needed in the presence of the following:

— noise barriers, rocks or retaining walls that can reflect sound waves toward unprotected areas;
— vertical cuttings or reflective surfaces that face each other;
— tunnels and their approaches;

— traffic passing close to a barrier where reflections between the vehicles and the barrier may reduce
effectiveness.

This document specifies a test method for qualifying the sound absorption performance of noise
reducing devices designed for roads (a measure of intrinsic performance). It is not concerned with
determining insertion loss (extrinsic performance) which depends on additional factors which are not
related to the product itself, e.g. the dimensions of the barrier and quality of installation work and site
factors such as ground impedance, site geometry etc. The test is designed to allow the intrinsic sound
absorption performance of the device to be measured under diffuse sound field conditions; the
resulting rating should aid the selection of devices for particular roadside applications.

More information on the realization of a diffuse sound field is given in Annex A.

The measurement results of this method for sound absorption are not directly comparable with the
results of the direct sound field method (EN 1793-5), mainly because the present method uses a diffuse
sound field, while the direct sound field method assumes a directional sound field. The test method
described in the present document should not be used to determine the intrinsic characteristics of
sound absorption for noise reducing devices to be installed on roads under non-reverberant conditions.

Research studies suggest that some correlation exists between laboratory data, measured according to
EN 1793-5 [5] and laboratory data, measured according to the method described in this document [1],

[2], [3], [4].

For the purpose of this document, reverberant conditions are defined based on the envelope, e, across
the road formed by the device under test, trench sides or buildings (the envelope does not include the
road surface) as shown by the dashed lines in Figure 1. Conditions are defined as being reverberant
when the percentage of open space in the envelope, w, is less than or equal to 25 %, i.e. reverberant
conditions occur when w/e < 0,25, where e = (w + h1 + h2) or e = (w + h1) as per Figure 1.

This method may be used to qualify noise reducing devices for other applications, e.g. to be installed
nearby industrial sites. In this case the single-number ratings should be calculated using an appropriate
spectrum.
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a) Partial cover on both sides of the road; b) Partial cover on one side of the road;
geometric envelope, e = w+hy+h; geometric envelope, e = w+h;
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c) Deep trench; d) Tall barriers or buildings;
geometric envelope, e = w+hy+h; geometric envelope, e = w+h +h;
Key
r road surface
w width of open space
h1 developed length of element, e.g. cover, trench side, barrier or building
h2 developed length of element, e.g. cover, trench side, barrier or building

NOTE Figure 1 is not to scale.

Figure 1 — Sketch of the reverberant condition check in four cases
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1 Scope

This document specifies the laboratory method for measuring the sound absorption performance of
road traffic noise reducing devices in reverberant conditions. It covers the assessment of the intrinsic
sound absorption performance of devices that can reasonably be assembled inside the testing facility
described in .

This method is not intended for the determination of the intrinsic characteristics of sound absorption of
noise reducing devices to be installed on roads in non-reverberant conditions.

The test method in EN ISO 354 referred to in this document excludes devices that act as weakly damped
resonators. Some devices will depart significantly from these requirements and in these cases, care is
needed in interpreting the results.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 1793-3:2023, Road traffic noise reducing devices - Test method for determining the acoustic
performance - Part 3: Normalized traffic noise spectrum

EN ISO 354:2003, Acoustics - Measurement of sound absorption in a reverberation room (ISO 354:2003)

IS0 9613-1:1993, Acoustics — Attenuation of sound during propagation outdoors — Part 1: Calculation
of the absorption of sound by the atmosphere

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty
in measurement (GUM:1995)

EN 1SO 12999-2:2020, Acoustics - Determination and application of measurement uncertainties in
building acoustics - Part 2: Sound absorption (SO 12999-2:2020)

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

e [EC Electropedia: available at http://www.electropedia.org/

e ISO Online browsing platform: available at http://www.iso.org/obp

3.1

road traffic noise reducing device

RTNRD

device designed to reduce the propagation of traffic noise away from the road environment

Note 1 toentry: An RTNRD can comprise acoustic elements (3.2) only or both structural (3.3) and acoustic
elements.

Note 2 to entry:  Applications of RTNRDs include noise barriers (3.5), claddings(3.6), covers (3.7) and added
devices(3.8).

Documents
6 Document Sharing Hub

Full document details: 23/30468485 DC


http://www.electropedia.org/
http://www.iso.org/obp
https://doi.org/10.3403/02824752U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02824752U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30383282?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/23-30468485-dc
http://www.avadocuments.com/doc/23-30468485-dc

prEN 1793-1:2023 (E)

3.2
acoustic element
element whose primary function is to provide the acoustic performance of the device

3.3
structural element
element whose primary function is to support or hold in place parts of the RTNRD

3.4
self supporting acoustic element
acoustic element including its own structural element to support itself

3.5

noise barrier

road traffic noise reducing device which obstructs the direct transmission of airborne sound emanating
from road traffic

3.6

cladding

road traffic noise reducing device which is attached to a wall or other structure and reduces the amount
of sound reflected

3.7
cover
road traffic noise reducing device which either spans or overhangs the road

3.8

added device

additional component that influences the acoustic performance of the original road traffic noise
reducing device

Note 1 to entry:  The added device is acting primarily on the diffracted energy.
4 Symbols and abbreviations

For the purposes of this document, the following symbols apply.

Table 1 — Symbols and abbreviations

Symbol or Designation Unit
abbreviation
OINRD Sound absorption coefficient -

Aq Equivalent sound absorption area of the empty reverberation room m?2

A Equivalent sound absorption area of the reverberation room containing a test | m?2
specimen

Ar Equivalent sound absorption area of the test specimen m?2

c1 Propagation speed of sound in air in the empty reverberation room ms-1

c2 Propagation speed of sound in air in the reverberation room with the test | ms-!
specimen during the measurement
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Symbol or Designation Unit
abbreviation
DLanrD Single-number rating of sound absorption performance expressed as a| dB
difference of A weighted sound pressure levels

hy Height of reflective frame m
i Index of the i-th one-third octave frequency band (between 100 Hz and 5 kHz) -
k, Coverage factor -
L Length of the test panels on one side of the post m
L; Normalized A weighted sound pressure level of traffic noise in the i-th one- | dB

third octave band defined in EN 1793-3

m Power attenuation coefficient calculated according to ISO 9613-1 using the | m-1
climatic conditions that have been present in the empty reverberation room
during the measurement. The value of m; can be calculated from the
attenuation coefficient, o, which is used in ISO 9613-1

my Power attenuation coefficient calculated according to ISO 9613-1 using the | m-1
climatic conditions that have been present in the reverberation room with the
test specimen during the measurement. The value of m; can be calculated from
the attenuation coefficient, «, which is used in ISO 9613-1

m Coefficient for calculating the standard deviation of repeatability -

Term for calculating the standard deviation of repeatability -

S Area (of the floor of the reverberation room) covered by the test specimen m?2

Sr Standard deviation of repeatability -

Sr Standard deviation of reproducibility -

T1 Reverberation time of the empty reverberation room S

T, Reverberation time of the reverberation room after the test specimen has been S
introduced

Standard uncertainty -

U Expanded uncertainty -

Vi Net volume of the empty reverberation room m3
|2 Net volume of the reverberation room containing a test specimen m3
Vs Net volume of the test sample m3

5 Testarrangement

The test arrangement shall be as described in EN ISO 354, with the following modifications.

The test specimen shall be assembled in the test chamber in the same manner as the manufactured
device is used in practice, with the same connections and seals between the component parts.

All the reflecting parts exposed on the road traffic side of the material (posts, brackets and other parts)
shall be present on the specimen as in practice.

Where posts are employed in construction, at least one post shall be included in the specimen with
panels attached on both sides. The length of the panels on one side of the post shall be L=2m
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