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Li st of contents , Annexes:

Annex 4 (forner) , renunber as Annex 6.

Insert the title of a new Annex 4, to read:

“Annex 4 - Test track specifications”.

Text of the Requl ati on,

Cener a

Anendnent :

Thr oughout the Regul ation, replace the words “silencing systen(s)” by
“exhaust or silencing systen{s)”

Par agraphs 2.2. to 2.5., anend to read

‘2.2,

"type of notorcycle as regards its sound | evel and exhaust systent
neans notorcycles which do not differ in such essential respects
as the foll ow ng:

the type of engine (two-stroke or four-stroke, reciprocating

pi ston engi ne or rotary-piston engi ne, nunber and capacity of
cylinders, nunmber and type of carburettors or injection systens,
arrangenent of val ves, net maxi mum power and correspondi ng speed).
For rotary-pi ston engi nes the cubic capacity should be taken to be
doubl e of the volune of the chanber;

transm ssion system in particular the nunber and ratios of the
gears;

nunmber, type and arrangenent of exhaust systens.
“Exhaust or silencing systenf neans a conplete set of conponents

necessary to limt the noise caused by a notorcycle engine and its
exhaust .

“Original _exhaust or silencing systenf neans a systemof a type
fitted to the vehicle at the tinme of type-approval or extension of
type-approval. It nay be original or a replacenent.

“Non-original exhaust or silencing systenf nmeans a system of a
type other than that fitted to the vehicle at the tinme of

type- approval or extension of type-approval. It may be used only
as a replacenent exhaust or silencing system

“Exhaust or_silencing systens of differing types” neans systens
whi ch are fundanmentally different in one of the foll owi ng ways:

systenms conprising conponents bearing different factory or trade
mar ks;

systenms conprising any conponent nmade of materials of different
characteristics or conprising conponents which are of a different
shape or size;

systenms in which the operating principles of at |east one
conponent are different;
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2.4. 4. systemnms conprising conponents in different conbinations.
2.5. “Conmponent of an exhaust systenf neans one of the individua

conponents whi ch together formthe exhaust system (such as exhaust
pi pework, the silencer proper) and the intake system
(air filter) if any.

If the engine has to be equipped with an intake system (air filter
and/ or intake noi se absorber) in order to conply with the maxi mum
perm ssi bl e sound levels, the filter and/or absorber nust be
treated as conmponents having the sane inportance as the exhaust

system”

Insert new paragraphs 4.1.4. and 4.1.5. , to read

“4.1. 4. Al'l original silencers nust be bear the ‘E nark followed the
identification of the country which granted the conponent
type-approval. This reference nust be |egible and indelible and

also visible in the position at which it is to be fitted.

4.1.5. Any packi ng of original replacenent silencer systenms nust be
marked legibly with the words ‘original part’ and the nmake and
type references integrated together with the ‘E nmark and al so
the reference of the country of origin.”

Par agraph 5.4.1. footnote 2/, anend to read:

“2/ 1 for Germany, ....... 24 for lreland, ... 27 for Slovakia, 28 for

Bel arus, 29 for Estonia, 30 (vacant), 31 for Bosnia and Herzegovina, 32 for
Latvia, 33-36 (vacant), 37 for Turkey, 38-39 (vacant) 40 for the forner
Yougosl av Republic of Macedonia, 41 (vacant), 42 for the European Comunity
(Approval s are granted by its Menber States using their respective ECE synbol)
and 43 for Japan. Subsequent nunbers shall be assigned to other countries in
t he chronol ogi cal order in which they ratify the Agreenent Concerning the
Adoption for Uniform Technical Prescriptions for Weel ed Vehicles, Equiprment
and Parts which can be fitted and/or be Used on Weel ed Vehicles, and the
Condi tions for Reciprocal Recognition of Approval G anted on the Basis of
these Prescriptions, and the nunbers thus assigned shall be communicated by
the Secretary-General of the United Nations to the Contracting Parties to the
Agreenent .”

Paragraphs 6.1.1. and 6.1.2., should be del eted.
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Par agr aph 6.

1.3., renunber as paragraph 6.1.1. and del ete subparagraph (d).

Par agr aph 6.

2.1.3., replace “Annex 4" by “Annex 6".

Par agr aph 6.

3.2. , anend to read:

“6.3. 2.

Par agr aph 7,
H7.

A diagram and a cross-sectional draw ng indicating the di mensions
of the exhaust system shall be appended to the certificate
referred to in annex 1."

anend to read :

MODI FI CATI ON AND EXTENSI ON OF THE APPROVAL OF THE MOTORCYCLE TYPE
OR OF THE TYPE OF EXHAUST OR SI LENCI NG SYSTEM S) "

Insert a new paragraph 7.3., to read

“7.3.

Par agr aph 8.

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 Regulation, by
nmeans of a communication formconfornming to the nodel in annex 1
to this Regulation.”

, anend to read :

“ 8

CONFORM TY OF PRODUCTI ON

The conformity 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 foll ow ng

requi renents

Any notorcycl e manufactured rmust conformto a type of notorcycle
approved pursuant to this Regul ation, be equipped with the
silencer with which it was type-approved and satisfy the

requi renents paragraph 6 above.

In order to test conformty as required above, a sanple notorcycle
will be taken fromthe production |ine of the type approved
pursuant to this Regulation. Production will be regarded as
conforming to the provisions of this Regulation if the sound | evel
nmeasured using the nethod described in annex 3 does not exceed by
nore than 3 dB(A) the value neasured at the tine of type-approval,
nor by nore than 1 dB(A) the linits laid down in annex 6 of this
Regul ation.”



TRANS/ WP. 29/ 683
page 5

Paragraphs 12. to 12.3., replace by the follow ng text:

“12.

12.

12.

12.

12.

12.

12.

12.

1

TRANSI TI ONAL PROVI SI ONS

As fromthe official date of entry into force of the 03 series of
amendnents, no Contracting Parties applying this Regulation shal

refuse to grant ECE approval under this Regul ati on as anended by
the 03 series of amendnents.

As fromthe date of entry into force of the 03 series of
amendnents, Contracting Parties applying this Regul ation shal
grant ECE approvals only if the notorcycle type to be approved
neets the requirenments of this Regulation as anmended by the

03 series of anendnents

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

Contracting Parties applying this Regulation shall continue to
grant approvals to those types of notorcycles which conformto the
requi renents of this Regul ation as anended by the preceding series
of anmendnents until the entry into force of the 03 series of
amendnent s.

ECE approval s granted under this Regul ati on before the entry into
force of the 03 series of anendnents and all extensions of such
approval s, including those granted subsequently under a preceding
series of anendnents to this Regulation, shall renmain valid
indefinitely. Wen the notorcycle type approved under the
precedi ng series of anendnments neets the requirenments of this
Regul ati on as anended by the 03 series of amendnents, the
Contracting Party which granted the approval shall so notify the
other Contracting Parties applying this Regul ation.

No Contracting Party applying this Regulation shall refuse
nati onal type approval of a notorcycle type approved under the
03 series of anendnents to this Regul ation or neeting the
requi renents thereof.

As from 17 June 2003 Contracting Parties applying this Regulation
may refuse first national registration (first entry into service)
of a notorcycle which does not neet the requirements of the

03 series of anendnents to this Regulation.”
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Annex 2
bel ow,

in the exanpl es of Mddel A and Model B approval marks and in the text

repl ace the approval nunber ‘022439 by ‘032439° and the words “02

series of anmendnents” anend to read to “03 series of anmendments”.

Annex 3

1
1

1

1

1

1.3. 1.

1

1

2.

2. 1.

2. 2.

3.

3. 2.

anend to read:
“Annex 3
METHODS AND | NSTRUVENTS FOR MEASURI NG NO SE MADE BY MOTOR CYCLES

Noi se of the notorcycle in notion (measuring conditions and net hod
for testing of the vehicle during conponent type approval).

Limts: see annex 6
Measuring instrunents
Acousti c neasurenents

The apparatus used for neasuring the sound | evel shall be a

preci sion sound-level nmeter of the type described in Internationa
El ectrot echni cal Conmission (I EC) publication 179 “Precision
sound- | evel neters”, second edition

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

At the beginning and end of each series of nmeasurenments the sound-
I evel nmeter shall be calibrated in accordance with the

manuf acturer's instructions, using an appropriate sound source
(e.g. pistonphone).

Speed neasurenent s

Engi ne speed and notorcycle speed on the test track shall be
determined to within £ 3 per cent.

Condi ti ons of neasurenent
Condition of the notorcycle

Duri ng the nmeasurenents the notorcycle shall be in running order
(including coolant, oils, fuel, tools, spare wheel and rider).

Bef ore the nmeasurenents are nade the notorcycle shall be brought
to the norrmal operating tenperature. If the notorcycle is fitted
with fans with an automatic actuating nmechanism this system shal
not be interfered with during the sound neasurenents. For

not orcycl es having nore than one driven wheel, only the drive
provi ded for normal road operation may be used. Were a
notorcycle is fitted with a sidecar, this nust be renoved for the
pur poses of the test.

Test site

The test site shall consist of a central acceleration section
surrounded by a substantially level test area. The acceleration
section shall be level; its surface shall be dry and so desi gned
that rolling noise remains |ow



1

3. 3.

TRANS/ WP. 29/ 683
page 7

On the test site the variations in the free sound field between

t he sound source at the centre of the acceleration section and the
nm crophone shall be maintained to within 1 dB. This condition
will be deened to be net if there are no [ arge objects which

refl ect sound, such as fences, rocks, bridges or buildings, within
50 mof the centre of the acceleration section. The road surface
covering of the test site shall conformto the requirenents of
annex 4.

The mi crophone shall not be obstructed in any way which could
af fect the sound field, and no person nay stand between the

m crophone and the sound source. The observer carrying out the
nmeasurenents shall take up position so as not to affect the
readi ngs of the nmeasuring instrunent.

M scel | aneous

Measur enents shall not be made in poor atnospheric conditions. It
shal |l be ensured that the results are not affected by gusts of
Wi nd.

For measurenents, the A-weighted sound | evel of sound sources other
than those of the notorcycle to be tested and of wind effects shal
be at least 10 dB(A) below the sound |evel produced by the
notorcycle. A suitable w ndscreen nmay be fitted to the m crophone
provided that account is taken of its effect on the sensitivity and
directional characteristics of the m crophone.

If the difference between the anbient noi se and the neasured noise
is between 10 and 16 dB(A), in order to calculate the test results
the appropriate correction shall be subtracted fromthe readi ngs
on the sound-level neter, as in the follow ng graph
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1

1.4.1.

1

dB (A)

0,4

03

0,2

01

4.

4.

2.

Correction

_/\/ dB (A)
10 i 12 13 14 15 16

Difference between ambient noise and noise to be measured

Met hod of neasurenent
Nat ur e and nunber of neasurenents

The maxi mum sound | evel expressed in A-weighted decibels (dB(A))
shal |l be neasured as the notorcycle travels between lines AA and
BB (figure 1). The nmeasurenent will be invalid if an abnorma

di screpancy between the peak val ue and the general sound |level is
recor ded.

At | east two neasurenents shall be taken on each side of the

not or cycl e.

Posi ti oni ng of the m crophone
The mi crophone shall be located 7,5 m+ 0,2 mfromthe reference

line CC (see appendix - Figure 1) of the track and 1.2 m% 0,1 m
above ground | evel .



1.4.3.

1.4.3.1.

1.4.3.1. 1.

1.4.3.1. 2.

1.4.3.1.2. 1.

1.4.3.1.2. 2.

1.4.3.1.2.3.
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Condi ti ons of operation

The notorcycl e shall approach Iine AA at an initial steady
speed as specified in 1.4.3.1 and 1.4.3.2. Wen the front of
the notorcycle reaches line AA the throttle shall be fully
opened as quickly as practically possible and kept in that
position until the rear of the notorcycle reaches |line BB
the throttle nmust then be returned as quickly as possible to
the idle position.

For all measurenents the notorcycle nust be ridden in a
straight |ine over the accel eration section keeping the
[ ongi tudi nal rmnedi an pl ane of the notorcycle as close as
possible to line CC.

Mot orcycl es with non-automati c gear boxes

Appr oach speed

The notorcycl e shall approach Iine AA at a steady speed of:

(i) 50 km h

or

(i) speed corresponding to an engi ne speed equal to
75 per cent of the speed specified under item9 of
annex 1.

The | ower of these speeds shall be sel ected.
Sel ection of gear ratio

Motorcycles fitted with a gearbox having a maxi num of four
rati os, whatever the cylinder capacity of their engines, shal
be tested only in second gear.

Mot orcycles fitted with engines having a cylinder capacity not
exceeding 175 cn? and a gearbox with five ratio or nore shal
be tested only in third gear.

Mot orcycles fitted with engi nes having a cylinder capacity of
nore than 175 cn? and a gearbox with five ratios or nore shal
be tested once in second gear and once in third gear. The
result used nust be the average of the two tests.
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1.4.3.1.2. 4.

1.4.3.2.
1.4.3.2. 1.

1.4.3.2.1. 1.

1.4.3.2. 2.

1.4.3.2.2. 1.

1.4.3.2.2. 2.

1.5.

1.5. 1.

If, during the test carried out in second gear (see
paragraphs 1.4.3.1.2.1. and 1.4.3.1.2.3), the engine speed on
the approach to the line nmarking the end of the test track
exceeds 100 per cent of the speeds specified under item9 of
annex 1, the test mnmust be carried out in third gear and the
sound | evel neasured shall be the only one recorded as the
test result.

Mot orcycl es with automati c gear boxes

Mot orcycl es wi thout a manual sel ector

Appr oach speed

The nmotorcycl e shall approach Iine AA at steady speeds of 30,
40 and 50 kmh or 75 per cent of the maxi numroad speed if
that value is lower. The condition giving the highest sound

| evel is chosen.

Mot orcycl es equi pped with a manual selector with X forward
drive positions.

Appr oach speed
The notorcycl e shall approach Iine AA at a steady speed of:
(i) | ess than 50 kmih, the engine rotation speed being

equal to 75 per cent of the speed specified under
item9 of annex 1,

or

(ii) 50 km h, the engine rotation speed being | ess than
75 per cent of the speed specified under item9 of
annex 1.

If, inthe test at a steady speed of 50 km h, the
gears change down to first, the approach speed of the
notorcycl e may be increased to a naxi mum of 60 kmh to
avoi d the change down.

Positi on of the manual sel ector

If the notorcycle is equipped with a nanual selector with X
forward drive positions, the test shall be carried out with
the selector in the highest position; the voluntary device for
changi ng down (e.g. kickdown) shall not be used. [If an

aut omati ¢ change down takes place after line AA, the test
shal | be begun again using the second hi ghest position or the
t hi rd- hi ghest position if necessary, in order to find the

hi ghest position of the selector at which the test can be
performed wi thout an automatic change down (wi thout using the
ki ckdown) .

Resul ts
The conmuni cation referred to in annex 1 shall indicate any

circunstances and influences affecting the results of the
nmeasur enents.
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Readi ngs taken shall be rounded off to the nearest deci bel

If the figure followi ng the decinmal point is between 0 and 4,
the total is rounded down and if between 5 and 9, it is
rounded up.

Only those nmeasurenents whose variation in two consecutive
tests on the same side of the notorcycle is |ess than or equa
to 2 dB(A) nmay be used for the purpose of issuing the

conmuni cation referred to in annex 1

To take account of inaccuracies in the neasurenents, the
result of each neasurenent shall be arrived at by deducting
1 dB(A) fromthe value obtained in accordance with 1.5. 2.

If the average of the four results of the measurenents does
not exceed the nmaxi mum pernissible level for the category to
whi ch the notorcycle being tested belongs, the limt [aid down
in paragraph 1.1. will be deenmed as being conplied with. This
average value will constitute the result of the test.

Noi se from stationary notorcycle (neasuring conditions and
nmet hod for testing of the vehicle in use).

Sound- pressure level in the imediate vicinity of the
not or cycl e

In order to facilitate subsequent noise tests on notorcycles
in use, the sound-pressure |evel shall also be neasured in the
i medi ate vicinity of the exhaust-systemoutlet in accordance
with the following requirements, the result of the nmeasurenent
being entered in the conmunication referred to in annex 1

Measuring instrunents

A precision sound-1evel neter as defined in paragraph 1.2.1.
shal | be used.
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2.3.

2.3. 1.

2.3.2.

2.3.3.

2. 4.

2.4.1.

Condi ti ons of neasurenent
Condition of the notorcycle

Bef ore the neasurenents are nmade the notorcycl e engine shal
be brought to the normal operating tenperature.

If the notorcycle is fitted with fans with an automatic
actuating nmechanism this systemshall not be interfered with
during the sound neasurenents.

Duri ng the nmeasurenents the gearbox shall be in neutral gear
If it is inpossible to disconnect the transmi ssion, the
driving wheel of the notorcycle shall be allowed to rotate
freely, for exanple by placing the vehicle on its centre

st and.

Test site (See appendix - figure 2)

Any area in which there are no significant acoustic

di sturbances nmay be used as a test site. Flat surfaces which
are covered with concrete, asphalt or sone other hard naterial
and are highly reflective are suitable; surfaces consisting of
earth whi ch has been tanped down shall not be used. The test
site must be in the formof a rectangl e whose sides are at
least 3 mfromthe outer edge of the notorcycle (handl ebars
excluded). There shall be no significant obstacles, e.g. no
persons other than the rider and the observer may stand within
this rectangl e.

The notorcycle shall be positioned within the said rectangle
so that the mcrophone used for neasurenment is at least 1 m
fromany kerb

M scel | aneous

Readi ngs of the neasuring instrunment caused by amnbi ent noi se
and wi nd effects shall be at least 10 dB(A) | ower than the
sound |l evels to be neasured. A suitable w ndshield nmay be
fitted to the microphone provided that account is taken of
its effect on the sensitivity of the mcrophone.

Met hod of neasurenent
Nat ur e and nunber of neasurenents

The maxi mum sound | evel expressed in A-wei ghted deci bel s
(dB(A)) shall be measured during the period of operation laid
down in paragraph 2.4.3.

At | east three neasurements shall be taken at each neasuring
poi nt .



2.

2.

2.

2.5. 1.

2.

4.2.

4. 3.

5.

5.2.

TRANS/ WP. 29/ 683
page 13

Posi tioni ng of the microphone (See appendix - figure 2)

The mi crophone shall be positioned |level with the exhaust
outlet or 0.2 mabove the surface of the track, whichever is

t he highest. The microphone di aphram shall face towards the
exhaust outlet at a distance of 0.5 mfromit. The axis of
maxi mum sensitivity of the microphone shall be parallel to the
surface of the track at an angle of 45 + 10' to the vertica

pl ane of the direction of the exhaust enissions.

In relation to this vertical plane, the mcrophone shall be

| ocated on the side which gives the naxi num possi bl e di stance
bet ween the nicrophone and the outline of the notorcycle
(handl ebars excl uded).

I f the exhaust system has nore than one outlet at centres |ess
than 0.3 mapart, the mcrophone shall be faced towards the
outlet which is nearest the notorcycle (handl ebars excl uded)
or towards the outlet which is highest above the surface of
the track. |If the centres of the outlets are nore than 0.3 m
apart, separate neasurenents shall be taken for each of them

t he highest figure recorded being taken as the test val ue.

Operating conditions

The engi ne speed shall be held steady at one of the follow ng
val ues:

S/2 if Sis nmore than 5000 rpm
3S/4, if Sis not nore than 5000 rpm
where S is the speed specified under item9 of annex 1.

When a constant engi ne speed is reached, the throttle shall be
returned swiftly to the idle position. The sound |evel shal
be nmeasured during an operating cycle consisting of a brief
peri od of constant engi ne speed and throughout the

decel eration period, the maxi mum sound-I|evel neter reading
bei ng taken as the test val ue.

Resul ts

The Conmuni cation referred to in Annex 1 shall indicate al
rel evant data and particularly those used in neasuring the
noi se of the stationary notorcycle.

Val ues, rounded off to the nearest decibel, shall be read off
t he nmeasuring instrunent.
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If the figure following the decinmal point is between 0 and 4,
the total is rounded down and if between 5 and 9, it is
rounded up.
Only those neasurenents which vary by no nore than 2 dB(A) in
three consecutive tests will be used.

2.5.3. The highest of the three neasurenents will constitute the test

result.
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Annex 3 — Appendi X
Figure [
Test for vehicle in motion
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Insert the foll owi ng new Annex 4:

"Annex 4
SPEC!I FI CATI ONS FOR THE TEST SITE

| nt roducti on

Thi s annex 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
requi red physical characteristics as well as the test nethods for
t hese characteristics.

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 nmeasured and found to fulfil [all] the requirenents 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
shall not exceed 8 per cent. For the nmeasurenent 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 neasurenent procedure,
see paragraph 4.2. The requirenment of paragraphs 2.1. and 2.2. is
net also if only sound absorption has been nmeasured and found to
be a < 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 terns of both neasurenents and rel evance and sone
surfaces nmay therefore be rejected erroneously when the voids
neasurenent only is used as a basis.

1/

| SO 10844: 1994
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Texture depth

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

TD = 0.4 mm

Honogeneity of the surface

Every practical effort shall be taken to ensure that the surface
is made to be as honpbgeneous as possible within the test area.
This includes 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 nay 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
stipulated in this standard, periodic testing of the surface shal
be done at the follow ng intervals:

(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 laying);
then every 12 nont hs.

Test surface design

Ar ea

When designing the test track layout it is inportant to ensure
that, as a mninmumrequirenent, the area traversed by the vehicles
running through the test strip is covered with the specified test
material with suitable nargins for safe and practical driving.
This will require that the width of the track is at |least 3 mand
the Iength of the track extends beyond lines AA and BB by at | east
10 mat either end. Figure 1 shows a plan of a suitable test site
and indicates the mninum area which shall be nachine |aid and
machi ne conpacted with the specified test surface nmateri al
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
nmeasuring with two mcrophone | ocations (one on each side of the
track) and driving in one direction, or neasuring with a

nm crophone only on one side of the track but driving the vehicle
intw directions. |If the former nmethod is used, then there are
no surface requirenents on that side of the track where there is
no m crophone.



TRANS/ WP. 29/ 683
page 18

Dimensions in metres

' ) i
A

Key Minimym area covered with test road surfoce. ie test aren

° Microphone (heght 1.2 m)

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

The shaded part is

M ni mum requi renents for test surface area

Fiqure 1:
called "Test Area".
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Desi gn and preparation of the surface

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

The maxi mum chi ppi ng size shall be 8 nm (tol erances allow from6.3

to 10 mmy.

The thickness of the wearing course shall be > 30 nm

The binder shall be a straight penetration grade bitunen w thout
nodi fi cation.

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 sonme guidelines in order to obtain the
desired texture and durability. The grading curve fits the

foll owi ng fornul 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
material with a high resistance to crushing

The chi ppings used in the nmix shall be washed;
No extra chi ppings shall be added onto the surface;

The bi nder 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 common practice;

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 mxing tenperature, but also
by an appropriate nunber of passings and by the choice of
conpacting vehicle.
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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

Polished stone value (PSV)

Compactness, relative to Marshall compactn

PSS

(see para. 3.2.2. ()
> 50
98%

Test net hod

Measurenent of the residual voids content

For the purpose of this neasurenent,
the track in at least four different

distributed in the test area between lines AA and BB
(see Figure 1). In order to avoid i nhonbgeneity and unevenness in
be taken in wheel tracks
Two cores (m nimun) should be
taken cl ose to the wheel tracks and one core (mninum should be

t he wheel tracks, cores should not

t hensel ves, but close to them

t aken approxi mately m dway between the wheel

nm cr ophone | ocati on.

tracks and each

cores have to be taken from
positions which are equally

If there is a suspicion that the condition of honbgeneity is not
net (see para. 2.4.), cores shal
within the test area. The residual voids content has to be
cores

determi ned for each core, then the average value from al
shall be cal cul ated and conpared with the requirenent of
paragraph 2.1. 1In addition, no single core shal

val ue which is higher than 10%
rem nded of the problemwhich may arise when the test area is

heat ed by pipes or electrical

this area. Such installations nust

W res and cores nust
be carefully planned with

be taken fromnore | ocations

The test surface constructor

have a voi ds

is

be taken from

respect to future core drilling locations. It is recomended to

| eave a few | ocations of size approximately 200 x 300 nm where

there are no wires/pipes or where the latter are |ocated deep
enough in order not to be danaged by cores taken fromthe surface

| ayer.

Sound absorption coefficient

The sound absorption coefficient

specified in | SO 10534: 1994 -

"Acoustics -

(nor mal

absorption coefficient and i npedance by a tube nethod."

i nci dence) shal
neasured by the inpedance tube nethod using the procedure
Det ermi nati on of sound

be
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Regardi ng test specinens, the same requirenents shall be foll owed
as regarding the residual voids content (see para. 4.1.). The
sound absorption shall be neasured 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 naxi num

val ues shall be identified for both of these frequency ranges.
Then these values, for all test cores, shall be averaged to
constitute the final result.

Vol unetric nacro texture neasurenent

For the purpose of this standard, texture depth nmeasurenents shal
be made on at least 10 positions evenly spaced al ong the whee
tracks of the test strip and the average val ue taken to conpare
with the specified mninumtexture depth. For the description of
t he procedure see standard | SO 10844: 1994.

Stability in tine and mai nt enance

Age i nfl uence

In conmon with any other surfaces, it is expected that the
tyre/road noise | 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 deternmined mainly by the polishing and
conpaction by vehicles driving on the surface. It shall be
peri odi cally checked as stated in paragraph 2.5.
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Mai nt enance of the surface

Loose debris or dust which could significantly reduce the

ef fective texture depth nmust be renoved fromthe surface. 1In
countries with winter climates, salt is sonetines used for
de-icing. Salt may alter the surface tenmporarily or even
permanently in such a way as to increase noise and is therefore
not reconmended.

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 nmet 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 followi ng data shall be given in a docunent describing the
test surface:

The | 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
passes).

Tenperature of the mix, tenperature of the anmbient 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
neasurenents have been taken

The sound absorption coefficient of each core (if measured).

Specify the results both for each core and each frequency range as

wel |l as the overall average.
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6.1.6.4.

6.1.6.5.

6.1.6.6.

6.1.6.7.

6. 2.

Annex 6,

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

Texture depth,

devi ati on.

i ncl udi ng the nunber of tests and standard

The institution responsible for tests according to
paragraphs 6.1.6.1. and 6.1.6.2. and the type of equi pnent

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 docunent describing the vehicle noise test(s)
st at ed whet her

fulfilled or
this."

anend to read :

the requirements of this standard were
Ref erence shall be given to a docunent
according to paragraph 6.1. describing the results which verify

“Annex 6

MAXI MUM LI M TS OF SOUND LEVEL ( NEW MOTCR CYCLES)

Cat egory Engi ne cyl i nder Val ues expressed
of notorcycle capacity (cc) in dB(A)
First category cc < 80 cnt 75
Second cat egory 80 cnf < cc < 175 cnt 77
Third category cc > 175 cnf 80

it shall be



