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1. SCOPE
Thi s Regul ation contains provisions relating to the sound em ssion
level of tyres in rolling conditions on a Standard Test Surface.

1.1 This Regul ation applies to newy manufactured pneunmatic tyres
intended to be fitted to road vehicles of categories M N and O
manuf actured on, or after 1 Cctober 1980. It does not, however
apply to

1.1.1. Tyres designed as "Tenporary use spare tyres" and nmarked "Tenporary
use only";

1.1.2. Tyres having a nominal rimdianeter code < 10 (or < 254 mm)
or > 25 (or > 635 mm;

1.1.3. Tyres designed for conpetitions.

1.1.4. Tyres intended to be fitted to road vehicles of categories other
than M N and O

1.1.5. Tyres fitted with additional devices to inprove traction properties
(e.g. studded tyres).

1.1.6. Tyres with a speed rating less than 80 kmih (F).

2. DEFI NI TI ONS
For the purpose of this Regulation, in addition to the definitions
contai ned in ECE Regul ations Nos. 30 and 54, the follow ng
definitions apply.

2. 1. "Type of tyre" neans, in relation to this Regulation, a range of
tyres consisting of a list of tyre size designations, brand nanes
and trade descriptions, which do not differ in such essentia
characteristics as

(i) t he manufacturer's nane
(ii) the tyre class (see para. 2.4)
(iii) the tyre structure
(iv) the category of use: normal tyre, special use tyre and snow
tyre;
(v) for dass Cl tyres whether normal or Reinforced (or Extra
Load)
(vi) the tread pattern (see para. 3.2.1.).

2.2. "Brand nane" or "Trade description" neans the identification of the
tyre as given by the tyre manufacturer. The Brand nane nmay be the
sane as that of the manufacturer and the Trade description may
coincide with the trade mark

2.3. "Rol ling sound em ssion" neans the sound emitted fromthe contact

between the tyres in notion and the road surface
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. 4. "Tyre O ass" neans one of the follow ng groupings:
.4, 1. Class Cl tyres: Tyres conform ng to ECE Regul ati on No. 30
.4. 2. Class C2 tyres: Tyres conform ng to ECE Regul ation No. 54 and

identified by a | oad capacity index in single formation | ower or
equal to 121 and a speed category synbol higher or equal to "N

. 4. 3. Class C3 tyres: Tyres conforming to ECE Regul ati on No. 54 and
identified by:

(a) a load capacity index in single formati on hi gher or equa
to 122, or

(b) a load capacity index in single formation | ower or equal to 121
and a speed category synbol |ower or equal to "M.

. 5. "Representative tyre size" nmeans the tyre size which is subnmtted to
the test described in annex 3 to this Regulation, to assess the
conformty for the type approval of the type of tyre

. 6. "Tenporary-use spare tyre" nmeans a tyre different froma tyre
intended to be fitted to any vehicle for normal driving conditions;
but intended only for tenporary use under restricted driving

condi tions

7. "Tyres designed for conpetition"” neans tyres intended to be fitted
to vehicles involved in notor sport conpetition and not intended for
non- conpetitive on-road use.

. 8. “Normal tyre" means a tyre intended for normal, everyday, on-road
use;
. 9. "Special use tyre" nmeans a tyre intended for m xed use both on- and

of f-road or for other special duty.

. 10. "Snow tyre" nmeans a tyre whose tread pattern, tread compound or
structure are primarily designed to achieve in snow conditions a
performance better than that of a norrmal tyre with regard to its ability
to initiate or maintain vehicle notion

APPLI CATI ON FOR APPROVAL

1. The application for approval of a type of tyre with regard to
rolling sound enission |evel shall be submtted by the tyre
manufacturer or by his duly accredited representative. It shal

speci fy:
1.1 Nanme of manuf acturer;
.1, 2. Nane and address of applicant;
. 1. 3. Address(es) of manufacturing plant(s);
. 1.4, Brand name(s), trade description(s), trade mark(s);
. 1.5, Tyre class (Cass Cl, C2 or C3) (see paragraph 2.4. of this

Regul ati on);
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3.1.5. 1.

Section width range for class Cl tyres (see paragraph 6.1.1 of this
Regul ati on);

Tyre structure;

for Class Cl tyres, state whether Reinforced (or Extra Load);
Cat egory of use (normal, snow, or special);

A list of tyre size designations covered by this application

The application for approval shall be acconpanied (in triplicate)
by:

Details of the major features, with respect to the effects on tyre
rolling sound em ssions, of the tread pattern(s) to be used on the
desi gnated range of tyre sizes. This may be by draw ng, photograph
or description, but rmust be sufficient to allow the type approva
authority or technical service to determ ne whether any subsequent
changes to the major features will adversely affect the tyre rolling
sound emi ssion. The effects of changes to minor details of tyre
construction on tyre rolling sound em ssion will be evident and
determ ned during checks on conformty of production

Drawi ngs or phot ographs of the tyre sidewall, show ng the
informati on given in paragraph 3.1.4. above and the approval marking
referred to in paragraph 5, shall be submitted once the production
has been established, but no |ater than one year after the date of
granting of type approval.

At the request of the type approval authority, the applicant shal
subnmit sanples of tyres for test or copies of test reports fromthe
techni cal services, comuni cated as given in paragraph 11 of this
Regul ati on

Wth regard to the application, testing may be confined to a worst
case selection, at the discretion of the type approval authority or
desi gnated techni cal service

MARKI NGS

All tyres constituting the type of tyre nust be marked as prescribed
by either ECE Regul ation No. 30 or No. 54, as applicable.

In particular tyres nust bear:
t he manufacturer's nanme or trade nark

the trade description (see para. 2.2). However, the trade
description is not required when it coincides with the trade mark.

the tyre size designation

the inscription "REINFORCED' (or alternatively "EXTRA LOAD') if the
tyre is classified as reinforced.
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the inscription "MtS" (or alternatively "MS" or "M&S") if the tyre
is classified in the category of use "snow'.

the inscription "MPT" (or alternatively "M." or "ET") if the tyre is
classified in the category of use "special"

Tyres shall provi de adequate space for the approval mark as shown in
annex 2 to this Regul ation

The approval nmark shall be noulded into or onto the sidewall of the
tyre, shall be clearly legible and shall be located in the |ower
area of the tyre on at |east one of the sidewalls;

However, in the case of tyres identified by the tyre to rimfitnent
configuration synbol "A", the marki ng nmay be | ocated anywhere on the
outside sidewall of the tyre

APPROVAL

If the representative tyre size of the type of tyre submtted for
approval pursuant to this Regul ation neets the requirenents of
paragraphs 6 and 7 bel ow, approval of that type of tyre shall be
gr ant ed.

An approval nunber shall be assigned to the type of tyre approved
The same Contracting Party may not assign the same nunber to anot her
type of tyre

Noti ce of approval or extension of approval or refusal of approval
of a type of tyre pursuant to this Regulation shall be comuni cated
to the Parties to the Agreenent, which apply this Regul ation by
means of a formconforning to the nodel in annex 1 to the
Regul ati on

In the space referred to in paragraph 4.3. and in accordance with
the requirenments of paragraph 4.4. there shall be affixed to every
tyre size, conformng to the type of tyre approved under this
Regul ation, an international approval mark consisting of:
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5.4.1. a circle surrounding the letter 'E followed by the distinguishing
number of the country which has granted approval 1/, and

5.4.2. t he approval nunber, followed by "-s", placed to the right (or
below) the circle prescribed in paragraph 5.4.1

5.5. If the tyre conforms to type approvals under one or nore other
Regul ati ons annexed to the Agreenment in the country which has
granted approval under this Regulation, the synmbol prescribed in
paragraph 5.4.1. need not be repeated. In such a case the
addi tional nunbers and synbols of all the Regul ati ons under which
approval has been granted in the country which has granted approval
under this Regulation shall be placed adjacent to the synbol
prescri bed in paragraph 5.4.1. above.

5. 6. Annex 2 to this Regul ation gives exanples of arrangenents of
approval marks.

6. SPECI FI CATI ONS

6. 1. Rol ling sound em ssion linmits, as neasured by nethod described in
annex 3 to this Regul ation

6.1.1. For Class Cl tyres, the rolling sound em ssion value shall not
exceed the val ues given below. These values apply to both normal and
snow tyres and refer to the noninal section width as given in
paragraph 2.17.1.1 of Regul ation No. 30:

Nom nal Section Wdth Limt dB(A)
145 and | ower 72
Over 145 up to 165 73
Over 165 up to 185 74
Over 185 up to 215 75
Over 215 76

6.1.1. 1. In case of "Reinforced" (or Extra-load) Class Cl tyres (see
paragraph 4.2.4. above), the limts of paragraph 6.1.1. are to be
i ncreased by 1 dB(A).

1/ 1 for Germany, 2 for France, 3 for Italy, 4 for the Netherlands, 5 for
Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for Spain,
10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13 for
Luxenbourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finl and,

18 for Denmark, 19 for Ronmania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Geece, 24 for Ireland, 25 for Croatia, 26 for

Sl oveni a, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30 (vacant), 31 for
Bosni a and Herzegovina, 32 for Latvia, 33 (vacant), 34 for Bulgaria

35 (vacant), 36 for Lithuania, 37 for Turkey, 38 (vacant), 39 for Azerbaijan
40 for The former Yugoslav Republic of Macedonia, 41 (vacant), 42 for the

Eur opean Conmunity (Approvals are granted by its Menber States using their
respective ECE synbol), 43 for Japan, 44 (vacant), 45 for Australia, 46 for
Ukrai ne, 47 for South Africa and 48 for New Zeal and. Subsequent nunbers shal
be assigned to other countries in the chronol ogical order in which they ratify
or accede to the Agreenment Concerning the Adoption of Uniform Technica
Prescriptions for Weel ed Vehicles, Equipnent and Parts which can be Fitted
and/ or be Used on Wheel ed Vehicles and the Conditions for Reciproca
Recogni ti on of Approvals Granted on the Basis of these Prescriptions, and the
nurmbers thus assigned shall be communicated by the Secretary-General of the
United Nations to the Contracting Parties to the Agreenent.
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In case of Class Cl tyres classified in category of use "Special"
(see paragraph 4.2.6. above) the limts of paragraph 6.1.1. are to
be increased by 2 dB(A).

For Class C2 tyres, the rolling sound emi ssion value with reference
to its category of use (see paragraph 2.1. above) shall not exceed

Cat egory of use Limt dB(A)
Nor mal 75
Snow 77
Speci al 78

For Class C3 tyres, the rolling sound emi ssion value with reference
to its category of use (see paragraph 2.1. above) shall not exceed

Cat egory of use Limt dB(A)
Nor mal 76
Snow 78
Speci al 79

MODI FI CATI ONS OF THE TYPE OF PNEUMATI C TYRE AND EXTENSI ON OF
APPROVAL

Every nodification of the type of tyre, approved with respect to
rolling sound enission in accordance with this Regulation, shall be
notified to the type approval authority which approved the type of
tyre. The authority may either:

Consi der that the nodifications are unlikely to have any appreciable
adverse effect on the tyre rolling sound em ssion and that the tyre
will conply with the requirements of this Regul ation; or

Require further sanples to be submitted for test or further test
reports fromthe designated technical service

Confirmation or refusal of approval, specifying the nodifications,
shall be comuni cated by the procedure given in paragraph 5.3. of
this Regulation to the Parties to the Agreement which apply this
Regul ati on

The type approval authority granting the extension of approval shal
assign a series nunber for such an extensi on which shall be shown on
t he conmuni cation form

CONFORM TY OF PRODUCTI ON

The conformty of production procedures shall conply with those set
out in the Agreenent, Appendix 2 (E ECE 324-E ECE/ TRANS/ 505/ Rev. 2)
with the followi ng requirenents:

Any tyre approved under this Regulation shall be so manufactured as
to conformto the rolling sound emssion limts of the type of tyre
approved and satisfy the requirenments of paragraph 6 above.
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8. 2.

10.

11.

11. 1.

12.
12. 1.

(a)
(b)

In order to verify conformty as prescribed in paragraph 8.1. above,
a random sanpl e of tyres bearing the approval mark required by this
Regul ation shall be taken fromthe series production. The norma
frequency of verification of conformity of production shall be at

| east once every two years

Production shall be deermed to conformto the requirements of this
Regul ation if the | evels neasured conmply with the limts prescribed
in paragraph 6.1. above, with an additional allowance of +1 dB(A)
for possible mass production variations.

PENALTI ES FOR NON- CONFORM TY OF PRODUCTI ON

The approval granted in respect of a type of tyre pursuant to this
Regul ation nay be withdrawn if the requirements laid down in

par agraph 8 above are not conplied with, or if any tyre of the type
of tyre exceeds the linmits given in paragraph 8.3. above.

If a Party to the Agreement, which applies this Regulation

wi thdraws an approval, it has previously granted, it shall forthwith
notify the other Contracting Parties applying this Regulation by
neans of a copy of the approval formconformng to the nodel in
annex 1 to the Regul ati on.

PRODUCTI ON DEFI NI TELY DI SCONTI NUED

If the hol der of an approval conpletely ceases to nmanufacture a type
of pneumatic tyre approved in accordance with this Regul ation, he
shall so informthe authority, which granted the approval. Upon
receiving the rel evant comunication that authority shall inform
thereof the other Parties to the 1958 Agreement applying this
Regul ati on by neans of a communi cation formconform ng to the node
in annex 1 to this Regulation.

NAMES AND ADDRESSES COF TECHNI CAL SERVI CES CONDUCTI NG APPROVAL TESTS
AND OF ADM NI STRATI VE DEPARTMENTS

The Parties to the Agreenent which apply this Regul ati on shal

conmmuni cate to the United Nations Secretariat, the names and
addresses of the technical services conducting approval tests and of
the admi nistrative departnents which grant approval and to which
forms certifying approval or extension of approval or refusal or

wi t hdrawal of approval, issued in other countries, are to be sent.

| NTRODUCTORY PROVI SI ONS
As fromthe date of entry into force of this Regulation, Contracting
Parties applying this Regul ation shall not

refuse to grant ECE approval for a type of tyre under this
Regul ation, or

prohibit the sale or entry into service of a tyre

if the tyre falls within the scope of this Regulation and conplies
with the requirenents of this Regul ation
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As from 4 August 2003, a Contracting Party applying this Regul ation
shall refuse to grant national approval of a type of tyre if the
tyre falls within the scope of this Regul ation and does not conply
with the requirenments of this Regul ation

As fromthe dates given below, a Contracting Party applying this
Regul ation shall refuse to allow the sale or entry into service of a
tyre which falls within the scope of this Regulation and whi ch does
not neet the requirements of this Regul ation

For Class 1 tyres up to 185 section width 1 Cct ober 2009

For Class 1 tyres over 185 up to 215 section width 1 October 2010

For Class 1 tyres over 215 section width 1 Cctober 2011
For Class 2 and Class 3 tyres 1 Cctober 2009

Prior to the above dates, Contracting Parties applying this

Regul ation shall not require for the sale or entry into service of a
repl acenent tyre which falls within the scope of this Regul ation

for it to conply with the requirenments of this Regulation."”

Until 31 Decenber 2005 at the |atest, the |aboratories and test
facilities of a tyre manufacturer may be desi gnated as an approved
| aboratory and the type-approval authority shall have the option of
bei ng represented during any tests.

As from 1 January 2006, the laboratories and test facilities of

a tyre manufacturer may be used by the type approval authority, but
any tests carried out nust be overseen and witnessed by the type
approval authority.
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Annex 1
COWMWVUNI CATI ON

(maxi mum format: A4 (210 x 297 mm)

I ssued by: Nanme of administration:

concerning: 2/ APPROVAL GRANTED

APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL W THDRAWN

PRODUCTI ON DEFI NI TELY DI SCONTI NUED

of a type of tyre with regard to rolling sound enission |evel pursuant to
Regul ati on No. XXX

Approval No. .... Ext ensi on No.

1. Manufacturer's name and address(€S): .. ...ttt
2. If applicable, nane and address of manufacturer's representative:

3. "Tyre class" and "category of use" of the type of tyre: ...............
4. Brand(s) nane(s) and/or Trade description(s) of the type of tyre: .....
5. Techni cal service and, where appropriate, test |aboratory approved

for purposes of approval or of verification of conformty tests: ......

6. Sound | evel of the representative tyre size, see
paragraph 2.5. of Regulation No. XXX, as per item7. of the test
report: ........ dB(A) at reference speed of 70/80 kmh 2/

7. Nunber of report issued by that service: ....... ... ... ... ... . . ... ...

8. Date of report issued by that service: ......... ... . . ..

9. Reason(s) of extension (if applicable): ..... ... ... .. ... .. .. . ... ... .....

10. ANY T eMBI K S L

11. Pl aC e .

12. DAt B L

13. Sl gNAt Ul € oo

14. Annexed to this comunication are:

14.1. A list of docunments in the approval file deposited at the
Admi ni stration services having delivered the approval and which can be
obt ai ned upon request.

14.2. Alist of tread-pattern designations: Specify for each trademark or
brand name and trade description the list of tyre size designations
adding, in the case of Cass Cl tyres, the mark “Reinforced” or “Extra
Load”, if applicable.

1/ Di stingui shing nunber of the country which has granted/ extended/

refused/ wi t hdrawn approval (see approval provisions in the Regul ation)

2/ Stri ke out what does not apply
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Annex 2

ARRANGEMENT OF APPROVAL MARKS

Example 1

a>12mm

a al2 a3

¥ XXX R-001234-S

The above approval mark, affixed to a pneumatic tyre shows that the tyre
concerned has been approved in the Netherlands (E4) pursuant to Regul ation
No. XXX (-S) under approval nunber 001234. The first two digits of the
approval nunber (00) indicate that the approval was granted according to the
requi renents of this Regulation in its original form

Exampl e 2

a>12mm

as - XXX R-001234-S 023637

The above approval mark shows that the tyre concerned has been approved in the
Net herl ands (E4) pursuant to Regul ations Nos. XXX and 30. The first two
digits of the approval nunmbers indicate that, at the dates when the respective
approval s were granted, Regulation No. XXX was still in its original form but
Regul ati on No. 30 included the 02 series of amendnents.
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Exanmpl e 3

a>12mm

>~

<

L2 XXX R-001234-S 54 R-003637

The above approval mark shows that the tyre concerned has been approved in the
Net herl ands (E4) pursuant to Regul ations Nos. XXX and 54. The first two
digits of the approval nunbers indicate that, at the dates when the respective
approval s were granted, Regulations Nos. XXX and 54 were still in its origina
form

Not e: The approval nunber(s) nust be placed close to the circle and either
above or below the "E'" or on the left or right of that letter. The digits of

t he approval nunmber nust be on the sanme side of the "E' and face in the sane
direction. The use of Roman nuneral s as approval nunmbers shoul d be avoi ded so
as to prevent any confusion with other synbols
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Annex 3
COAST- BY TEST METHOD FOR MEASURI NG TYRE- ROLLI NG SOQUND EM SSI ON

I ntroduction

The presented nmet hod contains specifications on nmeasuring
instrunents, neasurenent conditions and the neasurenment nethod, in
order to obtain the sound level of a set of tyres nmounted on a test
vehicle rolling on a specified road surface. The maxi num sound
pressure level is to be recorded, when the test vehicle is coasting,
by renmote-field m crophones; the final result for a reference speed
is obtained froma linear regression analysis. Such test results
cannot be related to tyre rolling sound neasured during accel eration
under power or decel eration under braking.

Measuring instrunments
Acousti c neasurenments

The sound | evel neter or the equival ent nmeasuring system including
the wi ndscreen recomended by the manufacturer shall neet or exceed
the requirements of Type 1 instrunments in accordance with

| EC 60651: 1979/ A1: 1993, second edition.

The nmeasurenents shall be nmade using the frequency wei ghting A and
the time weighting F.

When using a systemthat includes a periodic nonitoring of the
A-wei ghted sound | evel, a reading should be nade at a tine interva
not greater than 30 ns.

Cali bration

At the beginning and at the end of every nmeasurenment session, the
entire nmeasurenment system shall be checked by nmeans of a sound
calibrator that fulfils the requirenents for sound calibrators of at

| east precision Class 1 according to | EC 60942:1988. Wthout any
further adjustment the difference between the readi ngs of two
consecutive checks shall be less than or equal to 0.5 dB. If this
value is exceeded, the results of the measurenments obtained after the
previous satisfactory check shall be discarded

Conpliance with requirenments

The conpliance of the sound calibration device with the requirements
of | EC 60942: 1988 shall be verified once a year and the conpliance of
the instrumentation systemw th the requirenents of

| EC 60651: 1979/ Al: 1993, second edition shall be verified at | east
every two years, by a laboratory which is authorized to perform
calibrations traceable to the appropriate standards.
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1.1.3.

1.

1.

1.

1.

1.

3.

3.

Posi tioning of the m crophone

The mi crophone (or microphones) nust be |ocated at a di stance of
7.5 + 0.05 mfromtrack reference line CC (figure 1) and

1.2 + 0.02 mabove the ground. Its axis of maxi num sensitivity mnust
be horizontal and perpendicular to the path of the vehicle

(line CC).

Speed neasurenents

The vehicle speed shall be neasured with instrunents with accuracy

of + 1 knih or better when the front end of the vehicle has reached
line PP (figure 1).

Tenper ature neasurenents

Measurenents of air as well as test surface tenperature are
mandat ory.
The tenperature neasuring devices shall be accurate within + 1 °C

Air temperature

The tenperature sensor is to be positioned in an unobstructed

| ocation close to the mcrophone in such a way that it is exposed to
the airflow and protected fromdirect solar radiation. The latter
may be achi eved by any shading screen or simlar device. The sensor
shoul d be positioned at a height of 1.2 + 0.1 m above the test
surface level, to minimze the influence of the test surface thernal
radi ation at |ow airfl ows.

Test surface tenperature

The tenperature sensor is to be positioned in a |ocation where the
tenperature neasured is representative of the tenperature in the
wheel tracks, without interfering with the sound neasurenent.

If an instrument with a contact tenperature sensor is used,
heat - conducti ve paste shall be applied between the surface and the
sensor to ensure adequate thermal contact.

If a radiation thernometer (pyroneter) is used, the height should be

chosen to ensure that a neasuring spot with a dianmeter of > 0.1 mis
cover ed.

W nd neasur enent

The devi ce must be capable of neasuring the wind speed with a
tolerance of + 1 ms. The wind shall be neasured at nicrophone
height. The wind direction with reference to the driving direction
shal | be recorded.
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Condi ti ons of neasurenent

Test site

The test site nmust consist of a central section surrounded by a
substantially flat test area. The neasuring section nust be |evel;
the test surface nmust be dry and clean for all neasurements. The
test surface shall not be artificially cooled during or prior the
testing.

The test track nmust be such that the conditions of a free sound field
bet ween the sound source and the m crophone are attained to within

1 dB(A). These conditions shall be deened to be net if there are no
| arge sound reflecting objects such as fences, rocks, bridges or
building within 50 mof the centre of the nmeasuring section. The
surface of the test track and the dinensions of the test site shal

be in accordance with appendi x 2 of this annex.

A central part of at least 10 mradius shall be free of powdery snow,
tall grass, |loose soil, cinders or the like. There nust be no
obstacl e, which could affect the sound field within the vicinity of
the m crophone and no persons shall stand between the nicrophone and
the sound source. The operator carrying out the neasurenments and any
observers attendi ng the neasurenents nust position thenselves so as
not to affect the readings of the measuring instrunents.

Met eor ol ogi cal conditions

Measurenents shall not be nade under poor atnospheric conditions.
It must be ensured that the results are not affected by gusts of
wi nd. Testing shall not be perfornmed if the wind speed at the

m crophone hei ght exceeds 5 m's.

Measurenents shall not be made if the air tenperature is below5 °C
or above 40 °C or the test surface tenperature is below 5 °C or above
50 °C

Anbi ent noi se

The background sound | evel (including any wi nd noise) shall be at

| east 10 dB(A) |l ess than the neasured tyre rolling sound em ssion. A
sui tabl e wi ndscreen may be fitted to the m crophone provided that
account is taken of its effect on the sensitivity and directiona
characteristics of the m crophone

Any neasurenment affected by a sound peak which appears to be
unrelated to the characteristics of the general sound |evel of tyres,
shal | be ignored
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2. 4. Test vehicle requirenents
2.4.1. Gener al

The test vehicle shall be a nptor vehicle and be fitted with four
single tyres on just two axles.

2.4, 2. Vehicl e | oad

The vehicle nmust be | oaded such as to conply with the test tyre | oads
as specified in paragraph 2.5.2. bel ow

2.4, 3. Wheel base

The wheel base between the two axles fitted with the test tyres shal
for dass Cl be less than 3.50 mand for Cass C2 and Class C3 tyres
be less than 5 m

2.4. 4. Measures to minimze vehicle influence on sound | evel neasurenents

To ensure that tyre rolling sound is not significantly affected by
the test vehicle design the follow ng requirements and
recomrendati ons are given.

2.4.4.1. Requirenents

(a) Spray suppression flaps or other extra device to suppress spray
shall not be fitted

(b) Addition or retention of elenents in the i mediate vicinity of
the rims and tyres, which may screen the enmitted sound, is not
permtted.

(c) Wieel alignnent (toe in, camber and caster) shall be in ful
accordance with the vehicle manufacturer's recommendati ons.

(d) Additional sound absorbing material may not be nmounted in the
wheel housings or under the underbody.

(e) Suspension shall be in such a condition that it does not result
in an abnormal reduction in ground cl earance when the vehicle is
| oaded in accordance with the testing requirenent. |If
avai |l abl e, body | evel regulation systenms shall be adjusted to
give a ground cl earance during testing which is nornmal for
unl aden condi ti on.

2.4.4.2. Recomendations to avoid parasitic noise
(a) Renoval or nodification on the vehicle that may contribute to
t he background noi se of the vehicle is recommended. Any renoval s

or nodifications shall be recorded in the test report.

(b) During testing it should be ascertained that brakes are not
poorly rel eased, causing brake noise.
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(c) It should be ascertained that electric cooling fans are not
oper ati ng.

(d) Wndows and sliding roof of the vehicle shall be closed during

testing.
Tyres
Gener a
Four identical tyres shall be fitted on the test vehicle. In the

case of tyres with a |load capacity index in excess of 121 and

W thout any dual fitting indication, two of these tyres of the same
type and range nmust be fitted to the rear axle of the test vehicle;
the front axle nust be fitted with tyres of size suitable for the
axl e | oad and planed down to the mnimumdepth in order to mnimze
the influence of tyre/road contact noise while nmaintaining a
sufficient | evel of safety. Wnter tyres that in certain Contracting
Parties may be equipped with studs intended to enhance friction shal
be tested without this equiprment. Tyres with special fitting

requi renents shall be tested in accordance with these requirenments
(e.g. rotation direction). The tyres nust have full tread depth

bef ore being run-in.

Tyres are to be tested on rins pernmitted by the tyre nmanufacturer
Tyre | oads

The test load Q for each tyre on the test vehicle shall be
50 to 90 per cent of the reference |load Q, but the average test |oad
Q. o Of all tyres shall be 75 + 5 per cent of the reference load Q.

For all tyres the reference load Q corresponds to the maxi mum nass
associated with the load capacity index of the tyre. |In the case
where the | oad capacity index is constituted by two nunbers divided
by slash (/), reference shall be made to the first nunber.

Tyre inflation pressure

Each tyre fitted on the test vehicle shall have a test pressure P
not hi gher than the reference pressure P, and within the interval:

125 125
3 [E&J <R <11 [E&J
Q Q

For Class C2 and Class C3 the reference pressure P, is the pressure
corresponding to the pressure i ndex nmarked on the sidewall

For Class Cl the reference pressure is P, = 250 kPa for "standard"
tyres and 290 kPa for "reinforced" tyres; the mninumtest pressure
shall be P, = 150 kPa.
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2.5.4. Preparations prior to testing
The tyres shall be "run-in" prior to testing to renove conpound
nodul es or other tyre pattern characteristics resulting fromthe
noul di ng process. This will normally require the equival ent of about
100 km of normal use on the road
The tyres fitted to the test vehicle shall rotate in the sane
direction as when they were run-in
Prior to testing tyres shall be warmed up by running under test
condi tions.

3. Met hod of testing

3. 1. General conditions
For all measurements the vehicle nust be driven in a straight line
over the nmeasuring section (AA" to BB') in such a way that the nedian
| ongi tudi nal plane of the vehicle is as close as possible to the
line CC .
VWhen the front end of the test vehicle has reached the line AA , the
vehicle's driver nust have put the gear selector on neutral position
and switched off the engine. |[|f abnormal noise (e.g. ventilator
self-ignition) is emtted by the test vehicle during the neasurenent,
the test nust be disregarded

3. 2. Nat ure and nunber of neasurenents
The maxi mum sound | evel expressed in A-weighted decibels (dB(A))
shall be neasured to the first decinmal place as the vehicle is
coasting between lines AA and BB (figure 1 - front end of the
vehicle on line AA', rear end of the vehicle on line BB'). This
value will constitute the result of the nmeasurenent.
At |east four measurements shall be made on each side of the test
vehicle at test speeds lower than the reference speed specified in
paragraph 4.1. and at |east four neasurements at test speeds higher
than the reference speed. The speeds shall be approximtely equally
spaced over the speed range specified in paragraph 3.3.

3. 3. Test speed range
The test vehicle speeds shall be within the range:
(1) from70 to 90 kmih for Cass Cl and Cass C2 tyres;
(ii) from60 to 80 kmh for Class C3 tyres.

4. Interpretation of results

The measurenent shall be invalid if an abnormal discrepancy between
the values is recorded (see para. 2.3.2. of this annex).
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Det ermi nation of test result

Ref erence speed V,, used to deternmine the final result will be:
(1) 80 knmh for Class Cl and Class C2 tyres,

(ii) 70 kmih for Cass C3 tyres.

Regression analysis of rolling sound neasurenents

The tyre-road rolling sound level Lg in dB(A) is determ ned by a
regression anal ysis according to:

L, = L —aly
wher e:

E is the nean value of the rolling sound | evels L;, measured
in db(A):

T=1
n

n
L==31

i=1

n is the neasurenment nunmber (n > 16),

V is the nean value of |ogarithms of speeds Vi

[

V==2v with v =1Ig( Vi / V)
=1

ni

a is the slope of the regression line in dB(A):

Yo -9 -
Y -

a

Tenperature correction
For Class Cl and Class C2 tyres, the final result shall be nornmalized
to a test surface reference tenperature S, by applying a tenperature
correction, according to the follow ng:

Lr(Sref) = Lr(9) + K(Srer - 9)

where 9
Sref

the nmeasured test surface tenperature,
20 °C,

For Cass Cl tyres, the coefficient Kis -0.03 db(A)/°C,
when 9 > 9 and -0.06 dB(A)/°C when 9 < 9.

For Class C2 tyres, the coefficient Kis -0.02 dB(A)/°C
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If the nmeasured test surface tenperature does not change nore
than 5 °Cwithin all measurenents necessary for the determ nation of
the sound | evel of one set of tyres, the tenperature correction nmay
be made only on the final reported tyre rolling sound | evel as
i ndi cated above, utilizing the arithnetic mean val ue of the measured
tenperatures. O herw se each neasured sound level L; shall be

corrected, utilizing the tenperature at the time of the sound
recordi ng.
There will be no tenperature correction for Cass C3 tyres

In order to take account of any measuring instrument inaccuracies,
the results according to paragraph 4.3. shall be reduced by 1 dB(A).

The final result, the tenperature corrected tyre rolling sound |evel
Lr( Srer) in dB(A), shall be rounded down to the nearest |ower whole
val ue.
B B'
o
10m
25m | 715m
—— PO - O-P
microphone microphone
10m
C
A A

Figure 1: M crophone positions for the neasurenent
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Annex 3 — Appendi x
TEST REPORT
Part 1 - Report
1. Type approval authority or Technical Service: ........... ... ... ... ...
2. Nanme and address of applicant: . ... .. . .. . . . . e
3. Test report NO.: ...
4. Manuf acturer and Brand Name or Trade description: ......................
5. Tyre A ass (CL, C2 or C3): .ottt e e e
6. Cat egOry Of USE: o
7. Sound | evel according to paras. 4.4. and 4.5. of annex 3: .......... dB(A)
at reference speed of 70/80 kmh 1/
8. Comment s (i f any) . .
9. DAt B L
10, SEgnat Ul €. oo
Part 2 — Test data
1. Date Of test: .
2. Test vehicle (Make, nodel, year, nodifications, etc.): ..................
2.1. Test vehicle wheel base: ... .. . . . . . mm
3. Location of test track: .. ... ...
3.1. Date of track certification to I1SO 10844:1994: . ... ... ... .. . . .o,
3. 2. I SsUBd DY o
3.3. Method of certificati On: ... ..
4. Tyre test details:
4.1, Tyre size designati ONn: ... e

1/ Strike out what does not apply.
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4.2. Tyre service description:

4.3. Reference inflati On pressUr e ... ... e e kPa
4.4. Test data
Front |eft Front right Rear |eft Rear ri ght
Test nmass (k@)
Tyre load index (%
Inflation pressure
(cold) (kPa)
4.5, Test rimwidth code: ... ...
4.6. Tenperature mMeasuremMENt SENSOI LY PEI ...ttt ittt e e e
5. Valid Test results:
Sound level | Sound level | Air Track Sound level Sound leve
Run | Test | Direction left 2/ right 2/ temp. | temp. left 2/ right 2/ Comments
No. | Speed of run measured measured temp. corrected | temp. corrected
km/h dB(A) dB(A) °C °C dB(A) dB(A)

O N OO | W N

2/ Rel ative to the vehicle

5.1. Regression |ine slope:

5.2. Sound | evel
of annex 3:

after tenperature correction according to para. 4.3.
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Annex 4
SPECI FI CATI ONS FOR THE TEST SI TE
1. | ntroduction

Thi s appendi x describes the specifications relating to the physica
characteristics and the laying of the test track. These
specifications based on a special standard 1/ describe the required
physi cal characteristics as well as the test methods for these
characteristics.

2. Required characteristics of the surface

A surface is considered to conformto this standard provided that the
texture and voi ds content or sound absorption coefficient have been
neasured and found to fulfil all the requirenents of paragraphs 2.1.
to 2.4. below and provided that the design requirenments (para.3.2.)
have been net.

2. 1. Resi dual voids content

The residual voids content (VC) of the test track paving mxture
shall not exceed 8 per cent. For the measurenent procedure, see
paragraph 4. 1.

2.2. Sound absorption coefficient

If the surface fails to conply with the residual voids content
requirenent, the surface is acceptable only if its sound absorption
coefficient o < 0.10. For the measurement procedure, see

paragraph 4.2. The requirement of paragraphs 2.1. and 2.2. is net
also if only sound absorption has been nmeasured and found to be

o < 0.10.

Note: The nobst relevant characteristic is the sound absorption,

al t hough the residual voids content is nore familiar anmong road
constructors. However, sound absorption needs to be nmeasured only if
the surface fails to conply with the voids requirenent. This is

noti vated because the latter is connected with relatively |arge
uncertainties in terms of both neasurenents and rel evance and some
surfaces therefore erroneously may be rejected when based only on the
voi ds measur enent

2.3. Texture depth

The texture depth (TD) neasured according to the volunetric method
(see paragraph 4.3. below) shall be:

TD > 0.4 mm

1/ 1SO 10844:1994 If a different test surface is defined, in the future, the
reference standard will be anmended accordingly.
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2.4,

Honogeneity of the surface

Every practical effort shall be taken to ensure that the surface is
made to be as honpgeneous as possible within the test area. This
includes the texture and voids content, but it should also be
observed that if the rolling process results in nore effective
rolling at some places than others, the texture may be different and
unevenness causi ng bunps may al so occur.

Peri od of testing

In order to check whether the surface continues to conformto the
texture and voids content or sound absorption requirenments stipul ated
in this standard, periodic testing of the surface shall be done at
the follow ng intervals:

(a) For residual voids content (VC) or sound absorption (o):
when the surface is new,

if the surface neets the requirenments when new, no further
periodical testing is required. |If it does not neet the
requi renent when it is new, it may do |l ater because surfaces
tend to becone cl ogged and conpacted with tine.

(b) For texture depth (TD):
when the surface i s new,

when the noise testing starts (NB: not before four weeks after
I aying);

then every twel ve nont hs.
Test surface design
Area

When designing the test track layout it is inportant to ensure that,
as a mininmumrequirement, the area traversed by the vehicles running
through the test strip is covered with the specified test materi al
with suitable margins for safe and practical driving. This wll
require that the width of the track is at least 3 mand the | ength of
the track extends beyond |ines AA and BB by at |east 10 mat either
end. Figure 1 shows a plan of a suitable test site and indicates the
m ni num area whi ch shall be machine | aid and machi ne conpacted with
the specified test surface material. According to annex 3,

paragraph 3.2., nmeasurenments have to be nade on each side of the
vehicle. This can be made either by neasuring with two mnicrophone

| ocations (one on each side of the track) and driving in one
direction, or neasuring with a mcrophone only on one side of the
track but driving the vehicle in two directions. |If the latter

net hod is used, then there are no surface requirenments on that side
of the track where there is no nicrophone.
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Dimensions in metres

15

10

75

Key Minimum area covered with test road surtace. i.e. test aren

° Microphone (height 1.2 m)

NOTE — There shall be no large acoustically reflective objects within this radius.

Figure 1: M ni mum requi renents for test surface area
The shaded part is called "Test Area".

Desi gn and preparation of the surface

Basi c design requirenents

The test surface shall neet four design requirenents:

It shall be a dense asphaltic concrete.

The maxi mum chi ppi ng size shall be 8 mm (tolerances allow from 6.3 mm

to 10 mm.

The thickness of the wearing course shall be > 30 nm

The bi nder shall
nodi fi cati on.

be a straight penetration grade bitunmen without
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3.2.2. Desi gn gui del i nes

As a guide to the surface constructor, an aggregate gradi ng curve
which will give desired characteristics is shown in Figure 2. In
addition, Table 1 gives some guidelines in order to obtain the

desired texture and durability. The grading curve fits the foll ow ng
formul a:

P (% passing) = 100 ¢ (d/ dyy) 1/ 2

wher e:
d = square mesh sieve size, in mm
dwex = 8 mmfor the nean curve
= 10 mmfor the | ower tol erance curve
= 6.3 mmfor the upper tolerance curve
- 00 IE 3 S E 3 E E 3/ K/ E E E
@ = 2 £ £ 2 E E3//E E B E
2 E E E E E E E 3 E 3 E
g " : 3 3 5 3 : / 2 T
z El £ B E E E HA/EEE E
80 = - E =4 E =4 = -t E
j=2] E E E e E E E E E 3
£ e 3 3 3 3 E 7 3 EE
g vpr—s—F—F = / 2RI
o = = E = 3 3 i E E E
(P - N S S V27 B N S IS
o = JE 3 E 3 E z’/ 3 e E
Bl F
e —
p— - £ ———
I|IIIIIIITHH|1I =»T7f:llll:lllllllll:l T 1 =H—HH.-III|I—|
0,063 0.125 0.25 0.S 1.0 2 8 M2 1620 25 32

Sieve size in mm

Fi gure 2: Grading curve of the aggregate in the asphaltic m x
with tol erances.

In addition to the above, the follow ng recommendati ons are given:

(a) The sand fraction (0.063 nm < square nesh sieve size < 2 m)

shall include no nore than 55 % natural sand and at |east 45 %
crushed sand.

(b) The base and sub-base shall ensure a good stability and
evenness, according to best road construction practice.

(c) The chippings shall be crushed (100 % crushed faces) and of a
material with a high resistance to crushing.

(d) The chippings used in the mx shall be washed.

(e) No extra chippings shall be added onto the surface.
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(f) The binder hardness expressed as PEN val ue shall be 40-60, 60-80
or even 80-100 depending on the climatic conditions of the
country. The rule is that as hard a binder as possible shall be
used, provided this is consistent with conmon practice

(g) The tenperature of the mx before rolling shall be chosen so as
to achi eve by subsequent rolling the required voids content. In
order to increase the probability of satisfying the
speci fications of paragraphs 2.1. to 2.4. above, the conpactness
shall be studied not only by an appropriate choice of m xing
tenmperature, but also by an appropriate nunber of passings and
by the choi ce of conpacting vehicle

Table 1: Design guidelines

Tar get val ues
By total By mass | Tol erances
mass of the
of m x aggregate
Mass of stones,
square nmesh sieve (SM > 2 mm 47.6 % 50.5 % + 5
Mass of sand 0.063 < SM< 2 mm 38.0 % 40.2 % + 5
Mass of filler SM < 0.063 mMm 8.8 % 9.3 % + 5
Mass of binder (bitumen) 5.8 % N. A + 0.5
Max. chipping size 8 nm 6.3 - 10
Bi nder hardness (see para. 3.2.2. (f))
Pol i shed stone val ue (PSV) > 50
Conpact ness, relative to Mrshal
compact ness 98 %
4. Test net hod
4.1 Measur enent of the residual voids content

For the purpose of this nmeasurenment, cores have to be taken fromthe
track in at least four different positions, which are equally
distributed in the test area between lines AA and BB (see figure 1).
In order to avoid i nhonmogeneity and unevenness in the wheel tracks,
cores should not be taken in wheel tracks thensel ves, but close to
them Two cores (mninmun) should be taken close to the wheel tracks
and one core (mininum should be taken approxi mately nmi dway between
t he wheel tracks and each microphone | ocation.

If there is a suspicion that the condition of honogeneity is not met
(see paragraph 2.4.), cores shall be taken fromnore |ocations within
the test area.

The residual voids content has to be determi ned for each core, then
the average value fromall cores shall be cal cul ated and conpared
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4.2.

5.

. 3.

with the requirement of paragraph 2.1. 1In addition, no single core
shall have a voids val ue, which is higher than 10 per cent.

The test surface constructor is remnminded of the problem which may
arise when the test area is heated by pipes or electrical wires and
cores nust be taken fromthis area. Such installations nust be
carefully planned with respect to future core drilling locations. It
is reconmended to | eave a few | ocations of size approximately

200 mm x 300 mm where there are no wires/pipes or where the latter
are | ocated deep enough in order not to be damaged by cores taken
fromthe surface | ayer

Sound absorption coefficient

The sound absorption coefficient (normal incidence) shall be neasured
by the inpedance tube nethod using the procedure specified in
| SO 10534-1:1996 or | SO 10534-2: 1998

Regardi ng test speci mens, the sanme requirements shall be followed as
regardi ng the residual voids content (see paragraph 4.1.). The sound
absorption shall be nmeasured in the range between 400 Hz and 800 Hz
and in the range between 800 Hz and 1,600 Hz (at |least at the centre
frequencies of third octave bands) and the nmaxi mum val ues shall be
identified for both of these frequency ranges. Then these val ues, for
all test cores, shall be averaged to constitute the final result.

Vol unetri c macrot exture neasurenent

For the purpose of this standard, texture depth neasurenments shall be
made on at |east 10 positions evenly spaced al ong the wheel tracks of
the test strip and the average val ue taken to conmpare with the
specified mnimmtexture depth. See Standard |SO 10844: 1994 for
description of the procedure

Stability in time and mai ntenance
Age influence

In conmon with any other surfaces, it is expected that the
tyre rolling sound | evel nmeasured on the test surface nmay increase
slightly during the first 6 - 12 nmonths after construction

The surface will achieve its required characteristics not earlier
than four weeks after construction. The influence of age on the
noi se fromtrucks is generally less than that from cars.

The stability over time is determ ned mainly by the polishing and
conpaction by vehicles driving on the surface. It shall be
periodically checked as stated in paragraph 2.5.

Mai nt enance of the surface

Loose debris or dust, which could significantly reduce the effective
texture depth nmust be renpved fromthe surface. |In countries with
winter climates, salt is sonetines used for de-icing. Salt may alter
the surface tenporarily or even pernmanently in such a way as to

i ncrease noise and is therefore not reconmended.
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Repaving the test area

If it is necessary to repave the test track, it is usually
unnecessary to repave nore than the test strip (of 3 mwidth in
figure 1) where vehicles are driving, provided the test area outside
the strip met the requirement of residual voids content or sound
absorption when it was neasured

Docunent ati on of the test surface and of tests performed on it
Docunent ation of the test surface

The follow ng data shall be given in a docunment describing the test
sur f ace:

The | ocation of the test track

Type of binder, binder hardness, type of aggregate, naxinmm
theoretical density of the concrete (DR), thickness of the wearing
course and grading curve determ ned fromcores fromthe test track

Met hod of compaction (e.g. type of roller, roller mass, nunber of
passes) .

Tenperature of the mix, tenperature of the anmbient air and wi nd speed
during laying of the surface.

Dat e when the surface was |aid and contractor.
All or at least the latest test result, including
t he residual voids content of each core;

the locations in the test area fromwhere the cores for voids
measur enent s have been taken

t he sound absorption coefficient of each core (if neasured). Specify
the results both for each core and each frequency range as well as
the overal |l average

the locations in the test area fromwhere the cores for absorption
nmeasur enent have been taken;

texture depth, including the nunber of tests and standard devi ati on;

the institution responsible for tests according to
paragraphs 6.1.6.1. and 6.1.6.2. and the type of equipnment used;

date of the test(s) and date when the cores were taken fromthe test
track.

Docunent ati on of vehicle noise tests conducted on the surface
In the docunment describing the vehicle noise test(s) it shall be
stated whether all the requirenents of this standard were fulfilled

or not. Reference shall be given to a docunent according to
paragraph 6.1. describing the results which verify this.



