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16 July 1999

AGREEMENT

CONCERNING THE ADOPTION OF UNIFORM TECHNICAL PRESCRIPTIONS
FOR WHEELED VEHICLES, EQUIPMENT AND PARTS WHICH CAN BE FITTED
AND/OR
BE USED ON WHEELED VEHICLES AND THE CONDITIONS FOR RECIPROCAL
RECOGNITION
OF APPROVALS GRANTED ON THE BASIS OF THESE PRESCRIPTIONS */

(Revision 2, including the amendments entered into force on 16 October 1995)

Addendum 62 : Regulation No. 63

Amendment 1

01 series of amendments - Date of entry into force: 8 March 1999

UNIFORM PROMISIONS CONCERNING THE APPROVAL OF TWOMWHEE BED MOPEDS WITH REGARD TONOISE

UNITED NATIONS

*/ Former title of the Agreement:

Agreement Concerning the Adoption of Uniform Conditions of Approval and Reciprocal Recognitic
Vehicle Equipment and Parts, done at Geneva on 20 March 1958.

GE.99-
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Title, anend to read:

"UNI FORM PROVI SI ONS CONCERNI NG THE APPROVAL OF TWO- WHEELED MOPEDS
W TH REGARD TO NO SE"

Cont ent s,

Add the foll owi ng new paragraph 10:

"10. Transitional provisions"

Paragraphs 10 and 11 (former), renunber as paragraphs 11 and 12.

Add the title of a new Annex 5, to read:

"Annex 5: Test track specifications"

Text of the Regul ation

Ceneral anendnent Throughout the text of the Regulation, replace the words
"silencing systemn(s) " by "exhaust or silencing systemn(s) "

Paragraph 2.1., anend to read:

"2.1. " Approval of a nobped' neans the approval of a noped type with
regard to noi se and the original exhaust systemas a technica
conponent of a two-wheel ed type of noped."

Paragraph 2.2.1., anend to read:

"2.2.1. The type of engine (two-stroke or four-stroke; with reciprocating
or rotary pistons; nunber and capacity of cylinders; nunber and
type of carburettors or injection systens; arrangenent of valves;
maxi mum net power and correspondi ng engi ne speed).

For rotary piston engines, the cubic capacity should be taken to
be doubl e of the volune of the chanber;"

Par agraph 2.2.3., anend to read:

"2.2.3. The nunber, type and arrangenment of exhaust systens."

| nsert new paragraphs 2.2.3.1. to 2.2.3.3., to read:

"2.2.3. 1. ' Exhaust _or_silencing systemi neans a conplete set of conponents
necessary for limting the noise made by the engi ne of the noped
and its exhaust;

2.2.3.2. "Original _exhaust or silencing systeni nmeans a system of the type
fitted to the vehicle on approval or extension of approval. It
may be original or a replacenent.

2.2.3.3. "Non-original exhaust or silencing system neans a systemof a
type different fromthat fitted to the vehicle on approval or
extension of approval. It may be used only as a repl acenent
exhaust or silencing system™
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Paragraph 2.5., amend to read (deleting al so footnote 2/):

"2.5. ' Exhaust system conponent' neans one of the individual constituent
parts which, when assenbl ed, constitute the exhaust system (e.g,
exhaust pipes, silencer) and, where applicable, the intake device
(air filter).

If the engine is fitted with an intake device (air filter and/or an
i ntake noi se absorber essential in order to ensure conformty with
noi se-level linmts), this device shall be considered to be a
conponent of the sanme inportance as the exhaust system proper, and
be included in the list referred to in paragraph 3.2.2. and carry

t he mar ki ngs prescribed in paragraph 4.1."

Insert a new paragraph 4.1.3., to read:

"4.1. 3. Al'l packagi ngs of original replacenments for exhaust silencing
systens shall be marked "original part" and bear clearly legible
make and type references.”

Par agraph 5.2., anend to read:

"5, 2. An approval nunber shall be assigned to each type approved. |Its
first two digits (at present 01 for the 01 series of amendnents
entering into force on ...) shall indicate the series ..."

Par agraph 5.4.1., the reference to footnote 1/ and footnote 1/ itself becone a
reference to footnote 2/ and footnote 2/. Anmend footnote 2/ to read:

"2/ 1 for Germany, ... 8 for the Czech Republic, ... 15 (vacant),
... 22 for the Russian Federation, 23 for Geece, 24 for Irel and,
25 for Croatia, 26 for Slovenia, 27 for Slovakia, 28 for Bel arus,
29 for Estonia, 30 (vacant), 31 for Bosnia and Herzegovi na,

32 for Latvia, 33-36 (vacant), 37 for Turkey, 38-39 (vacant),

40 for The forner Yugoslav Republic of Micedonia, 41 (vacant),

42 for the European Conmunity (Approvals are granted by its Menber
States using their respective ECE synbol) and 43 for Japan
Subsequent nunbers ..... to the Agreenent Concerning the Adoption
of Uni form Techni cal Prescriptions for Weel ed Vehicles, Equi prent
and Parts which can be Fitted and/or be Used on \Weel ed Vehicles
and the Conditions for Reciprocal Recognition of Approvals G anted
on the Basis of these Prescriptions, .....

Paragraph 6.2.1.1., the reference to footnote 1/ and footnote 1/ itself becone
a reference to footnote 3/ and footnote 3/.

Par agraph 7, amend to read:

"7. MODI FI CATI ONS AND EXTENSI ON OF THE APPROVAL OF THE MOPED TYPE OR OF
THE TYPE OF EXHAUST OR S| LENCI NG SYSTEM S) "

Add a new paragraph 7.3., to read:

"7.3. The conpetent authority which issued the approval extension shal
assign a serial nunber to the extension and shall so notify the
other Parties to the 1958 Agreenent applying this Regul ation, by
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nmeans of a communication formconfornming to the nodel in annex 1 to
this Regul ation."

Par agraph 8., anend to read:

" 8. CONFORM TY OF PRODUCTI ON
The conformity of production procedures shall conply with those set
out in the Agreenment, Appendix 2 (E ECE 324-E ECE TRANS/ 505/ Rev. 2),
with the follow ng requirenments:"”

Par agraph 9.2., anend to read:

"... the other Parties to the 1958 Agreenent applying this
Regul ati on, by neans of a conmunication formconfornming to the
nodel in annex 1 of this Regulation."”

Add a new paragraph 10., to read:

"10. TRANSI TI ONAL PROVI SI ONS

10. 1. As fromthe official date of entry into force of the 01 series of
amendnents, no Contracting Party applying this Regul ation shal
refuse to grant ECE approval under this Regul ati on as anended by
the 01 series of amendnents.

10. 2. As from 17 June 1999, Contracting Parties applying this Regul ation
shal |l grant ECE approvals only if the noped-type to be approved
neets the requirenments of this Regulation as anended by the 01
series of anendnents.

10. 3. Contracting Parties applying this Regul ation shall not refuse to
grant extensions of approval in accordance with the precedi ng
series of anendnments to this Regul ation.

10. 4. Contracting Parties applying this Regulation shall continue to
grant approvals to those types of nopeds which conformto the
requi renents of this Regul ation as anended by the preceding series
of amendnments until 17 June 1999 only.

10. 5. ECE approval s granted under this Regul ation before 17 June 1999 and
all extensions of such approvals, including those granted
subsequent |y under a preceding series of anendnents to this
Regul ation, shall remain valid indefinitely. Wen the noped type
approved under the preceding series of amendnents neets the
requi renents of this Regulation as anended by the 01 series of
amendnents, the Contracting Party which granted the approval shal
so notify the other Contracting Parties applying this Regulation

10. 6. No Contracting Party applying this Regulation shall refuse nationa
type approval of a noped type approved under the 01 series of
anmendnents to this Regulation or neeting the requirenents thereof.

10. 7. Until 17 June 2003 no Contracting Party applying this Regul ation
shal |l refuse national type approval for a noped type approved in
accordance with the 01 series of anendnents to this Regul ation
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As from 17 June 1999 Contracting Parties applying this Regulation
may refuse first national registration (first entry into service)
of a noped whi ch does not neet the requirements of the 01 series of
amendnents to this Regul ation.”

Par agraph 10 (former), renunber as paragraph 11 and anmend to read:

"11.

PRCDUCTI ON DEFI NI TELY DI SCONTI NUED

If the holder of the approval conpletely ceases production of a
type of noped approved in accordance with this Regul ati on, he shal
so informthe authority which granted the approval, which in turn
shall notify the other Parties to the 1958 Agreenent applying this
Regul ati on, by neans of a copy of the comunication form conform ng
to the nodel in annex 1 to this Regulation.”

Paragraph 11. (former), renunber as paragraph 12.
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Annex 1, anend to read:
"Annex 1
COVMUNI CATI ON

(maxi mumformat: A4 (210 x 297 nm))

i ssued by: Nanme of administration:

concerning: 2/ APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL W THDRAWN
PRCDUCTI ON DEFI NI TELY DI SCONTI NUED

of a noped type with regard to noise pursuant to Regul ation No. 63.

Approval No: .... Ext ensi on No. :
1. Trade nane or mark of the moped ........ .. . . . . . .
2 MO LY P .o
3 Variant (s) (if applicable): ... .. ..
4 Version(s) (if applicable): ... .. ..
5 Narme and address of manufacturer:......... ... . . .. i,
6 Narme and address of manufacturer's representative (if applicable): ......
7. Type(s) of original exhaust system(sS): .......... ...
8. Type(s) of intake device(s) (if required in order to ensure conformity

With noise-level [imts): ... e
9. Kind of engine 3/ ... ...

10. Cycles: 2-stroke or 4-stroke (if applicable) 2/..... ... ... ... ... ... ...
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11, Cylinder CapaCi by ... e
11.1 BOr & nmm
11. 2 L OKE o nm
12. Engine power (state how measured) ........... ...t
13. Engi ne speed at which maxi mum power is developed ................... mn?t
14, Number Of gear s . ...
14,1, gears USEd . ...ttt
14.2. final drive ratio(S) . ... ..
15. Type and dimensi ons Of tyres .. ... ...
16. Maxinum permissible gross weight ........ . . . .. . . kg
17. Maxi num desi gn speed (as indicated by the manufacturer) ............. k' h
8
25. Approval granted/refused/ extended/withdrawn 2/ ..........................
26.
30.

1/ Distinguishing nunber of the country which has granted/
ext ended/ r ef used/ wi t hdrawn approval (see approval conditions in the
Regul ati on).

2/ Strike out what does not apply.

3/ |If a non-conventional engine is used, this should be stated."
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Annex 2

Exanpl es of approval narks, nodels A and B, replace approval mark "002439" by
"012439".

Model A, text follow ng the exanple, replace approval nunmber "002439" by
"012439" and the words "in its original forn by "already included the
01 series of anendnents".

Model B, text follow ng the exanple, replace the words "had not been nodified,
but that Regulation No. 33 1/ included the 01 series of amendments" by
"already included the 01 series of anmendnents and Regul ation No. 33 1/ has

al so been anended by the 01 series of anmendnents”.

Annex 3,

Add a new paragraph 1.1, to read:

"1.1. Acousti c neasurenents".

Paragraphs 1.1. to 1.3.(forner), renunber as paragraphs 1.1.1. to 1.1.3. and
amend to read:

"1.1.1. The apparatus used for nmeasuring the sound | evel shall be a
preci sion sound-level nmeter of the type described in Internationa
El ectrot echni cal Conmission (IEC) publication No. 179 "Precision
sound- | evel neters", second edition

1.1.2. Measurenents shall be carried out using the "fast" response of the
sound-l evel neter and the "A' weighting al so described in that
publ i cati on.

1.1.3. At the beginning and end of each series of measurenments the sound-
I evel nmeter shall be calibrated in accordance with the
manuf acturer's instructions, using an appropriate sound source (e.dg.
pi st onphone) . "

Paragraph 1.4., renunber as paragraph 1.1.4.

Insert a new paragraph 1.2, to read:

"1. 2. Speed neasur enents

Engi ne revol ution and the speed of the noped on the test track shal
be determined to within £ 3%"

Paragraph 2.1.1, anend to read:

"2.1.1. The test site shall consist of a central acceleration track
surrounded by a substantially level test area. The test track shal
be level; the track surface shall be dry and so designed that
rolling noise remains | ow

On the test site, free sound field conditions shall be nmaintained to
within 1 dB between the sound source placed in the middle of the
accel eration section and the mcrophone. This condition shall be
deened to be net if there are no |large sound reflecting objects such
as hedges, rocks, bridges or buildings within 50 netres of the
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centre of the accel eration section.

No obstacle likely to affect the sound field shall be close to the
m crophone and no one shall conme between the microphone and the
sound source. The observer taking the nmeasurenents shall take up
position so as to avoid influencing the netre readings."

Paragraph 2.1.2., anend to read:

"2.1.2.

The surface of the test track shall conformto the requirenents of
annex 5."

Paragraph 2.1.3., anend to read:

"2.1.3.

M scel | aneous

Measurenents shall not be nade in poor weather conditions.
Precautions shall be taken to ensure that readi ngs are not
i nfluenced by wi nd gusts.

For measurenent purposes, the weighted sound-1evel (A) of sound
sources on the test vehicle and the sound-Ilevel produced by the
effect of the wind shall be at [east 10 dB(A) bel ow t he noi se-| evel
produced by the vehicle. The mcrophone may be fitted with a
suitable wind guard, provided that its influence on the sensitivity
and directional characteristics of the m crophone are taken into
account .

If the difference between anbi ent and neasured noi se-levels is
between 10 and 16 dB(A), the appropriate figure shall be subtracted
fromthe val ue recorded by the sound-level netre, in accordance wth
the foll owi ng graph:
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Difference between ambient noise and noise to be measured

Paragraph 2.2.1., anend to read:

shall not be nore than 90 kg, or less than 70 kg.

Wei ghts shall be placed on the noped if the 70 kg nminimumis not
reached.

Wi | e neasurenents are being taken, the noped shall be equipped as

for normal road use (with coolant, lubricants, fuel, tool kit, spare
wheel and driver)."

Paragraph 3.1.1.3., anend to read:

out on the test track. The noped shall approach |ine AA

at an initial steady speed as specified below. Wen the front of

t he noped reaches Iine AA the throttle shall be fully opened as
qui ckly as practically possible and kept in that position until the
rear of the noped reaches line BB'; the throttle nmust then be
returned as quickly as possible to the idle position."

For all neasurenents, the noped shall be driven in a straight line
along the test track in such a way that the track of the nedian
[ ongi tudi nal plane of the noped is as close as possible to the
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line CC."

Paragraphs 3.1.2.2.1. and 3.1.2.2.2., should be del et ed.

Par agr aph 3.

1.2.2., anend to read:

"3.1.2. 2.

Par agr aph 3.

If the noped is fitted with a manual | y- operat ed gearbox, the

hi ghest gear shall be selected which enables it to pass over the
line AA with an engi ne speed above or equal to one half the engine
speed at which the engine produces its maxi num power."

1.2.3., anend to read:

"3.1.2.3.

Par agr aph 3.

If the noped is fitted with autonmatic transmission, it shall be
driven at the speeds indicated in 3.1.2.1."

2., anend to read:

"3. 2.

Par agr aph 3.

MEASUREMENT OF NO SE EM TTED BY STATI ONARY MOPEDS (conditions and
nmet hod of neasurement for testing vehicles in service).

In addition, in order to facilitate subsequent testing of nopeds in
service, the sound pressure |level shall be neasured close to the
outlet of the exhaust (silencing) system in accordance with the
foll owing requirenents, and the reading shall be recorded in the
test report prepared for the issue of the docunent referred to in
annex 1.

The neasurenents shall be made using a precision sound-1evel netre
conforming to the requirenents of paragraph 1."

2.3.1., anend to read:

"3.2.3. 1.

Par agr aph 3.

Nat ur e and nunber of neasurenents

The maxi mum sound | evel expressed in A-weighted decibels (dB(A))
nmust be neasured during the period of operation laid down in
paragraph 3.2.3.3.2.1. below.”

2.3.2., anend to read:

"3.2.3. 2.

Par agr aph 3.

Position and preparation of the noped

Before the neasurenents are started, the noped engi ne shall be
brought to its nornal operating tenperature. |f the noped is

equi pped with automatic fans, no adjustnent shall be made to them
during the nmeasurenment of the noise |evel

VWi | e measurenents are being nade, the gear |lever shall be in
neutral. |If the transm ssion cannot be di sconnected, the drive
wheel of the noped should be allowed to run under no-I|oad
conditions by, for exanple, placing the noped on its stand."

2.3.3.2.1., anend to read:

"3.2.3.3.2. 1. Engi ne speed shall be held steady at one of the follow ng

val ues:
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%S, if S exceeds 5,000 rpm
%S, if S does not exceed 5,000 rpm

where S is the engine speed at which the engine produces its
maxi mum power . "

Paragraphs 4. to 4.2., replace by the follow ng text:

"4, | NTERPRETATI ON OF RESULTS FOR VEHI CLES IN MOTI ON

The val ues taken shall be rounded off to the nearest whol e deci bel
If the figure followi ng the decinal point is between O and 4, the
total is rounded down and if between 5 an 9, it is rounded up

Only the val ues of readings obtained fromtwo consecutive
neasurenents nmade on the sane side of the vehicle and not differing
by nore than 2 dB(A) shall be accepted.

To allow for lack of precision in the readings, the result of each
neasur enent shall be taken as equal to the val ue obtained, |ess
1 dB(A).

If the average of the four readi ngs does not exceed the maxi mum
perm ssible level for the category to which the tested vehicle

bel ongs, the Iimt specified in paragraph 6.2.1.3. shall be deened
as being conplied with. This average val ue shall constitute the
test result.”
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Insert new paragraphs 5. to 5.3., to read:
"5. ORI G NAL EXHAUST (SI LENCI NG SYSTEM
5.1. Requi renents for silencers containing absorbent fibrous materials.
5.1.1. Fi brous absorbent naterial nust be asbestos-free and nmay be used in

the construction of silencers only if suitable devices ensure that
the fibrous absorbent material is kept in place for the whole tine
that the silencer is being used and it neets the requirenents of
any one of sections 5.1.2., 5.1.3. or 5.1.4.

5 1.2. After renoval of the fibrous material, the sound | evel nust conform
to the requirenents of annex 4.

5.1. 3. The fibrous absorbent naterial may not be placed in those parts of
the silencer through which the exhaust gases pass and mnmust conform
to the follow ng requirenents:

5.1.3.1. The material shall be heated at a tenperature of 650 + 5° C for
four hours in a furnace without reduction in the average |ength,
di ameter or bulk density of the fibre;

5.1.3.2. After heating at 650 £ 5° C for one hour in a furnace, at |east 98%
of the nmaterial nust be retained in a sieve of nomi nal aperture
size 250 umconforming to | SO standard 3310/ 1 when tested in
accordance with | SO standard 2599;

5.1.3.3. The loss in weight of the material mnust not exceed 10.5% after
soaking for 24 hours at 90 + 5° Cin a synthetic condensate of the
fol |l owi ng conposition:

1 N hydrobrom c acid (HBr) 10 m
1 N sul phuric acid (HSQ) 10 m
Distilled water to nmake up to 1,000 ni

Note: The material nust be washed in distilled water and
dried for one hour at 105° C before weighing.

5.1. 4. Before the systemis tested in accordance with paragraph 3.1., it
must be put into a normal state for road use by one of the
foll owi ng net hods:

5.1.4.1. Condi tioning by continuous road operation

5.1.4.1.1. The mininumdistance to be conpl eted during conditioning shall be
2,000 km

5.1.4.1.2. 50%+ 10% of this conditioning cycle shall consist of town driving
and the remai nder of |ong-distance runs; the continuous road cycle
may be replaced by a corresponding test-track progranme.

5.1.4.1.3. The two speed regines nust be alternated at |east six tinmes.



E/ ECE/ 324

E/ ECE/ TRANS/ 505

}Rev. 1/ Add. 62/ Amrend. 1

Regul ati on No. 63

page 14

5.1.4.1.4.

5.1.4.2.

5.1.4.2.1.

The conpl ete test programe nust include a ninimumof 10 breaks of
at least three hours' duration in order to reproduce the effects of
cool ing and condensati on

Condi tioni ng by pul sation.

The exhaust system or conponents thereof nust be fitted to the
noped or to the engine.

In the former case, the noped nust be nounted on a roller
dynanmoneter. In the second case, the engine nust be nmounted on a
test bench.

The test apparatus, a detailed diagramof which is shown in
figure 3, shall be fitted at the outlet of the exhaust system Any
ot her apparatus providing equivalent results shall be acceptable.

The test equi pnent nust be adjusted so that the flow of exhaust
gases is alternately interrupted and restored 2,500 tines by a
rapi d-action val ve.

The val ve nmust open when the exhaust gas back-pressure, neasured at
| east 100 nmm downstream of the intake flange, reaches a val ue of

bet ween 0. 35 and 0.40 bar. Should such a figure be unattai nabl e
because of the engine characteristics, the valve nust open when the
gas back-pressure reaches a | evel equivalent to 90% of the naximum
that can be neasured before the engine stops. It nust close when
this pressure does not differ by nore than 10%fromits stabilized
value with the val ve open.

The tine-delay switch nust be set for the duration of exhaust gases
cal cul ated on the basis of the requirenents of paragraph 5.1.4.2.3.
above.

Engi ne speed nust be 75% of the speed (S) at which the engine
devel ops maxi mum power .

The power indicated by the dynanoneter nust be 50% of the
full-throttle power neasured at 75% of engi ne speed (S)

Any drai nage hol es nust be closed off during the test.

The entire test nust be conpleted within 48 hours. |f necessary, a
cooling period nmust be allowed after each hour.

Condi tioning on a test bench

The exhaust system nust be fitted to an engi ne representative of
the type fitted to the noped for which the systemis designed, and
nount ed on a test bench.

Condi tioni ng shall consist of three cycles.

Each test-bench cycle nmust be followed by a break of at |east six
hours in order to reproduce the effects of cooling and
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condensat i on.

Each test-bench cycle shall consist of six phases. The engine
conditions for and the duration of each phase shall be:

Phase Condi tions Duration of each phase

(in mnutes)

1 Idling 6

2 25% | oad at 75% of S 40

3 50% | oad at 75% of S 40

4 100% 1 oad at 75% of S 30

5 50% | oad at 100% of S 12

6 25% | oad at 100% of S 22
Total tine 2 hrs 30 mns

During this conditioning procedure, at the request of the

manuf acturer, the engine and the silencer may be cool ed in order
that the tenperature recorded at a point not nore than 100 nm from
t he exhaust gas outl et does not exceed that neasured when the noped
is running at 75% of S in top gear. The engine and/or noped speeds
shall be deternined to within + 3%

Di agram and nar ki ngs

The di agram and a di nensi oned cross section of the silencer shal
be annexed to the docunment nentioned in Annex 1

Al'l original silencing systens shall be marked with clearly |egible
and indelible make and type references.

Any packagi ng of original replacenents for exhaust or silencing
systens shall be nmarked legibly with the words "original part" and
the make and type reference integrated together with the "E' nark
and al so the reference of the country of origin.

I nt ake sil encers

If the engine intake has to be fitted with an air filter and/or

i ntake silencer in order to conply with the permni ssible sound
level, the filter and/or silencer shall be regarded as part of the
silencer and the requirenents of paragraphs 5.1. and 5.2. shal

al so be applicable to them"

Appendi x

Insert a new figure 3 as foll ows:

"TEST APPARATUS FOR CONDI TI ONI NG BY PULSATI ON
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2. Hand-operated regul ati ng val ve.
3. Conpensating reservoir with a maxi num capacity of 40 1 and a filling tine
of not | ess than one second.
4. Pressure switch with an operating range of 0.05 to 2.5 bar
5. Time delay switch
6. Pul se counter
7. Quick-acting valve, such as exhaust brake valve 60 nmin dianeter, operated
by a pneumatic cylinder with an output of 120 N at 4 bar. The response
time, both when openi ng and cl osing, nust not exceed 0.5 seconds.
8. Exhaust gas evacuation
9. Flexible pipe.
10. Pressure gauge."
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Annex 4, table, anend to read:
" Cat egory of two-wheel ed nopeds Maxi mum noi se-1evel values in
dB( A)

< 25 knih 66

> 25 kmh 71 "
Insert the followi ng new Annex b5:

"Annex 5

SPECI FI CATI ONS FOR THE TEST SI TE

1. | nt roducti on

Thi s annex describes the specifications relating to the physica
characteristics and the laying of the test track. These

speci fications, based on a special standard, 1/ describe the required
physi cal characteristics as well as the test nmethods for these
characteristics.

1/ | SO 10844: 1994
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2.

2.

2.

.1

. 2.

Requi red characteristics of the surface

A surface is considered to conformto this standard provi ded that the
texture and voids content or sound absorption coefficient have been
neasured and found to fulfil [all] the requirenments of

paragraphs 2.1. to 2.4. below and provided that the design

requi renents (para. 3.2.) have been net.

Resi dual voi ds content

The residual voids content, V. of the test track paving m xture
shal |l not exceed 8% For the neasurenent procedure, see
par agraph 4. 1.

Sound absorption coefficient

If the surface fails to conformto the residual voids content

requi renent, the surface is acceptable only if its sound absorption
coefficient, &4 < 0.10. For the nmeasurenent procedure, see
paragraph 4.2. The requirenent of paragraphs 2.1. and 2.2. is net
also if only sound absorption has been neasured and found to be

4 < 0.10.

Note: The nost rel evant characteristic is the sound absorption

al t hough the residual voids content is nore fanmiliar anong road
constructors. However, sound absorption needs to be neasured only if
the surface fails to conformto the voids requirenent. This is
because the latter is connected with relatively |arge uncertainties
in ternms of both measurenents and rel evance and sone surfaces may
therefore be rejected erroneously when the voids neasurenent only is
used as a basis.

Texture depth

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

TD > 0.4 nm

Honogeneity of the surface

Every practical effort shall be taken to ensure that the surface is
made to be as honbgeneous as possible within the test area. This

i ncludes the texture and voids content, but it should al so 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 requirenents stipul ated
in this standard, periodic testing of the surface shall be done at
the followi ng intervals:
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(a) For residual voids content or sound absorption

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 renment when it is new, it may do | ater because surfaces
tend to becone cl ogged and conpacted with tine.

(b) For texture depth (TD)

when the surface is new,

when the noise testing starts (NB: not before four weeks after
| ayi ng) ;

then every 12 nont hs.

Test surface design

Ar ea

When designing the test track layout it is inportant to ensure that,
as a mninumrequirenent, 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 Iines AA and BB by at least 10 mat either
end. Figure 1 shows a plan of a suitable test site and indicates the
m ni mum area which shall be nachine |aid and nmachi ne conpacted with
the specified test surface material. According to annex 3,

paragraph 3.1.1.1., neasurenents have to be made on each side of the
vehicle. This can be nade either by neasuring with two mnicrophone

| ocati ons (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 forner

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

/’ Centreline of travel

10

75

15

10

10

10 .- /

.-/-
T

Minimum area covered with test road surface, i.e. test area

Microphone {height 1,2 m}

NOTE — There shall be no large acoustically reﬂectiveppjgﬁﬁj \@ithr:this radius.

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

3. 2. Desi gn and preparation of the surface

3.2. 1. Basi ¢ design requirenents
The test surface shall neet four design requirenments:
3.2.1.1. It shall be a dense asphaltic concrete.

3.2.1.2. The maxi mum chi ppi ng size shall be 8 nm (tolerances allow from6.3 to

10 mm).
3.2.1.3. The thickness of the wearing course shall be > 30 mm

3.2.1.4. The binder shall be a straight penetration grade bitunmen wthout
nodi fi cation.

3.2.2. Desi gn gui del i nes

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

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

P (% passing) = 100 . (d/dm)Y?
wher e:

= square nesh sieve size, in mm

8 mmfor the nmean curve

10 mmfor the |l ower tolerance curve
max 6.3 nm for the upper tol erance curve
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Fiqure 2. Gading curve of the aggregate in the asphaltic
mx with tol erances.
In addition to the above, the follow ng reconmendati ons are given:

The sand fraction (0.063 mm < square nesh sieve size < 2nm shal
i nclude no nore than 55% natural sand and at | east 45% crushed sand;

The base and sub-base shall ensure a good stability and evenness,
according to best road construction practice;

The chi ppings shall be crushed (100% crushed faces) and of a nateri al
with a high resistance to crushing

The chi ppings used in the mix shall be washed;

No extra chi ppings shall be added onto the surface;
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The bi nder hardness expressed as PEN val ue shall be 40-60, 60-80 or
even 80-100 depending on the climtic conditions of the country. The
rule is that as hard a binder as possible shall be used, provided
this is consistent with common practi ce;
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 specifications of
paragraphs 2.1. to 2.4. above, the conpactness shall be studied not
only by an appropriate choice of nixing tenperature, but also by an
appropriate nunber of passings and by the choice of conpacting
vehi cl e.
Table 1: Design guidelines
Target values Tolerances
By total mass | By mass of the
of mix aggregate
Mass of stones, square mesh 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 mm 8.8% 9.3% + 2
Mass of binder (bitumen) 5.8% N.A. + 0.5
Max. chipping size 8 mm 6.3 - 10
Binder hardness (see para. 3.2.2. ()
Polished stone value (PSV) > 50
Compactness, relative to Marshall compactngss 98%
4, Test et hod
4.1 Measurenent of the residual voids content

For the purpose of this nmeasurenent, 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 nhonogeneity and unevenness in the wheel tracks,
cores should not be taken in wheel tracks thenselves, but close to
them Two cores (mninun) should be taken close to the wheel tracks
and one core (mnimn) should be taken approxi mately m dway between
t he wheel tracks and each m crophone | ocation

If there is a suspicion that the condition of honbgeneity is not net
(see para. 2.4.), cores shall be taken fromnore |ocations within the
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test area. The residual voids content has to be determ ned for each
core, then the average value fromall cores shall be cal cul ated and
conpared with the requirenment of paragraph 2.1. |In addition, no
single core shall have a voids value which is higher than 10% The
test surface constructor is rem nded of the problemwhich nay arise
when the test area is heated by pipes or electrical wires and cores
nmust be taken fromthis area. Such installations nust be carefully
pl anned with respect to future core drilling locations. It is
reconmended to | eave a few | ocations of size approximately

200 x 300 nmwhere there are no wres/pipes or where the latter are
| ocat ed deep enough in order not to be damaged by cores taken from
the surface |ayer.

Sound absorption coefficient

The sound absorption coefficient (nornmal incidence) shall be neasured
by the inpedance tube method using the procedure specified in

SO DS 10 534: "Acoustics - Determination of sound absorption
coefficient and inpedance by a tube nethod."

Regar di ng test speci nens, the sane requirenents shall be followed as
regardi ng the residual voids content (see para. 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 |east at the centre
frequencies of third octave bands) and the maxi nrum 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 ¢ _nmcr ot ext ure neasur enent

For the purpose of this standard, texture depth neasurenents 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 conpare with the
specified mninumtexture depth. For the description of the
procedure see standard | SO 10844: 1994,

Stability in tine and mai nt enance

Age i nfl uence

In comon with any other surfaces, it is expected that the tyre/road
noi se |l evel neasured on the test surface may increase slightly during
the first 6-12 nonths 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 tine is determined mainly by the polishing and
conpaction by vehicles driving on the surface. It shall be
periodi cally 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 nust be renoved fromthe surface. |In countries with
winter climtes, salt is sonetines used for de-icing. Salt may alter
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5.3.

o o o o

o o o o

the surface tenporarily or even pernanently in such a way as to
i ncrease noise and is therefore not recomended.

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 net the requirenent of residual voids content or sound
absorption when it was neasured.

Docunentation of the test surface and of tests perforned on it

Docunentation of the test surface

The foll owi ng data shall be given in a docunment describing the test
surf ace:

The I ocation of the test track.

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

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

Tenperature of the mix, tenperature of the anbient air and w nd speed
during laying of the surface.

Dat e when the surface was |laid and contractor
Al or at least the latest test results, including:
The residual voids content of each core.

The locations in the test area fromwhere the cores for voids
nmeasur enents have been taken

The sound absorption coefficient of each core (if neasured). Specify
the results both for each core and each frequency range as well as
the overall 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 deviation

The institution responsible for tests according to
paragraphs 6.1.6.1. and 6.1.6.2. and the type of equipnent 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
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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."




