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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

In general, the road surface parameters affecting the sound emission of vehicles are the texture and
sound absorption characteristics. In addition, the mechanical impedance and the skid resistance
properties of the surface layer can influence measured sound levels.

In order to minimize the variation in rolling sound emission and vehicle sound emission measurements
made at different testing locations, it is therefore necessary to specify the relevant surface properties
and recommend carefully the properties of the materials, design, and construction of the test surface.
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Acoustics — Specification of test tracks for measuring
sound emitted by road vehicles and their tyres

1 Scope

This document specifies the essential characteristics of a test track surface intended to be used for
meaguring Toting sournd enmission of velictes and their tyTes:

The §urface design given in this document

— produces consistent levels of tyre or road sound emission under a wide range efioperatinlg conditions
including those appropriate to vehicle sound testing,

— inimizes inter-site variation,
— limits absorption of the vehicle sound sources, and

— is consistent with road-building practice.

2 Normative references

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

[SO 362-1, Measurement of noise emitted by a€celerating road vehicles — Engineering method|— Part 1: M
and I\ categories

ISO 13472-2, Acoustics — Measuremént of sound absorption properties of road surfaces in sifu — Part 2:
Spotimethod for reflective surfaces

ISO 13473-1, Characterization‘af pavement texture by use of surface profiles — Part 1: Deteymination of
mean profile depth

ISO 13473-3, Characterization of pavement texture by use of surface profiles — Part 3: Specffication and
classffication of profilometers
3 Terms-and definitions

For thepurposes of this document, the terms and definitions given in ISO 362-1, ISO 13473-1 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31

sound absorption

fraction of the sound power incident on the test object that is absorbed within the test object for a plane
wave at normal incidence, expressed as a percentage

3.2 Surface profile

©1S0 2021 - All rights reserved 1
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3.21

irregularity

maximum variation of a surface from the measurement edge of a straightedge of minimum 3 m,
measured between two contact points of the straightedge when placed perpendicular to the surface

3.2.11
longitudinal irregularity
irregularity (3.2.1) in the direction parallel to the longitudinal axis of the track

3.2.1.2
transverse irregularity

: : 2.1 1) 3 £l s 3 ol e 21 £ 3 £l o &+ 1
Irregular'lty Oz e arectionpatramerro e transverseaxtsortnetracx

3.2.2
texture prdfile
surface profile of a cross-section through a pavement limited to the texture range

Note 1 to entfy: The surface profile is as defined in ISO 13473-1.

3.3 Slope|and step

3.31
gradient
ratio of the height difference to the length measured parallel to the lengitudinal axis of the track

Note 1 to enty: The gradient is expressed as a percentage.

3.3.2
cross fall
ratio of the height difference to the length measured parallel to the transverse axis of the track

Note 1 to entfy: The cross fall is expressed as a percentage.

3.3.3
step
height diffeffence between the edge of the drive lane and the propagation area

3.4
propagatiop area
part of the tpst track on each side of the drive lane

Note 1 to ently: See Figure .

3.5
drive lane
part of the testtrack where the vehicle operates

3.6
dense asphalt concrete

asphalt in which the aggregate particles are essentially continuously graded to form an interlocking
structure

3.7
mean profile depth
average value of the texture profile (3.2.2) depth

Note 1 to entry: The mean profile depth is as defined in ISO 13473-1, expressed in millimetres.

2 © IS0 2021 - All rights reserved
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3.8
heavy vehicle
vehicle category M2 above 3,5 t, M3, N2, and N3

Note 1 to entry: Vehicle categories are as defined in ISO 362-1.

4 Requirements of the test track

4.1 Size and geometry

4.1.1 Size

The test track shall consist of two areas, a drive lane and a propagation area. The dimensions of the
driv¢ lane and propagation areas to be tested in this standard shall comply with Figure 1 and Table 1.

Dimensipns in metres

//
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Key
I, | entrance construction run-up section (diagonal hatch area), in metres
I, | exitconstruction run-up section (diagonal hatch area), in metres
(length_¢f'entrance and exit construction run-up sections can differ)
I, | entrance drive lane extension beyond propagation area, in metres

l,, | exitdrive lane extension beyond propagation area, in metres

(denath of antraneca and avit dyiva lang avtancione can diffa)
reRgtH- e reRtanceana e aivea eRSHoRS-Cah-aiter

w drive lane width, in metres

AA'  entrance to propagation area 10 m before line PP’
BB' exit from propagation area 10 m after line PP’

CC'  drive lane centre line (longitudinal axis)

PP'  microphone line (transverse axis)

a Propagation area.

b Drive lane.

Figure 1 — Size of the test track

©1S0 2021 - All rights reserved 3
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The drive lane shall have a length of 20 m centred around line PP’, plus drive lane extensions on both
ends, each with a minimum length of [, as defined in Table 1. The drive lane shall have a minimum width
of 3,0 m. The drive lane is not necessarily constructed as a single paved lane. However, this practice is
recommended.

Wheel track

NOTE 1

s shall be designated based on the vehicles anticipated to use the track.

The drive lane width is not necessarily the same as the paved lane width.

Table 1 — Minimum drive lane extension length

Length

L. hicl il 3
TOT l.\..)l.llls lUlls VCIIICTIC S WITIT I C

a distance of more than10 m between the re
ence point and the front axle
(reference point as defined in ISO'362-1)

For testing tyres, passenger cars, motor-
cycles, light duty vehicles, and trucks

ving
fer-

Ia

10 m 20 ma

a  20misn

requirement.

bcessary only for the exit side (BB'), as defined in ISO 362-1, of the test track according(to,the purpose g

f this

For the stab
recommend

The propagji

10 m to both sides of the line PP".

Within a rad

objects such as solid fences, bridges, or buildings. Objects suspected to be large reflecting m4g

evaluated u

NOTE 2
track.

4.1.2
Conformity
Principal re

cross fa
require

atleast

gradien
require

atleast

Biildings outside the 50 m radius can have significant influence if their reflection focuses on th|

Slope and step

[l arithmetically averaged over all measurement intervals shall be equal to or less tha

lization of the laying process, a minimum construction run-up section length of [ = 6(
ed on at least one side.

ition area shall extend at least 10 m from the centre of the/drive lane (line CC’) and at

ius of 50 m around the intersection of CC’ and PP’, thespace shall be free of large refle

5ing appropriate acoustical measurement methods.

for cross fall shall be evaluated separately for the drive lane and propagation area.

Huirements for conformity.

ment;
B0 % of all measurement intervals shall have cross fall equal to or less than the requirer]

t arithmétically averaged over all measurement intervals shall be equal to or less tha
ment;

B0-% of all measurement intervals shall have gradient equal to or less than the require|

m is

least

cting
y be

e test

n the

nent;

n the

nent;

requirement;

atleast

80 % of all measurement points shall have step that does not exceed the requirement.

Requirements for acceptance of the track only:

drive lan

drive lan

e cross fall shall be equal to or less than 1,0 % (see Figure 2);

e gradient shall be equal to or less than 0,5 %;

— propagation area cross fall shall be equal to or less than 2,0 % (see Figure 2);
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— step from the edge of the drive lane to the propagation area shall not exceed 20 mm down or 5 mm up

(see Figure 3).
The slope and step should be designed in such a way that the draining of water is possible.

2

Key
1 Hrive lane 1,0 % maximum
2 propagation area 2,0 % maximum

Figure 2 — Cross fall examples

Dimensions in millimetres

-

/

1

<202

Key
drive lane
propagation area
a  Step down.
b Step up.

Figure 3 — Step from drive lane to propagation area
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4.2 Surface properties

4.2.1

Conformity

Irregularity

for irregularity shall be evaluated separately for the drive lane and propagation area.

Conformity shall be evaluated separately for transverse and longitudinal irregularity measurements.

Principal requirements for conformity include both:

requireps

ot
T

irregularity arithmetically averaged over all measurement points shall be equal to or less than the

atleast

4.2.1.1 Djy
The drive la
— transve
— longitug
The drive la
— transve
longitug

if exclug

if exclug

4.2.1.2 Py

The propagi

transve

— longitug
4.2.2 Sou

4.2.2.1 Dj

A>3 o 3 oy

[ive lane

ne shall fulfil the following requirements for acceptance of the track only:

rse irregularity equal to or less than 3 mm;

linal irregularity equal to or less than 2 mm.

ne shall fulfil the following requirements for periodic checking of the track only:

rse irregularity equal to or less than 5 mm;

linal irregularity equal to or less than 5 mm;

ively used for testing heavy vehicles, transverse irregularity equal to or less than 10 n

ively used for testing heavy vehicles, longitudinal irregularity equal to or less than 10

opagation area
ition area shall fulfil the following requirements for acceptance of the track only:
rse irregularity equal to-orless than 20 mm;

linal irregularity equal to or less than 20 mm.

ind absorption

five lane

For each in(

lividual one-third-octave band from 315 Hz to 1 600 Hz, calculate an arithmetic avg

B0 % of all measurement points shall have irregularity equal to or less than the requirement.

mim.

brage

using the souitd absorption from all measurement points. The average in each individual one-

third

octave band

shall be equal to or less than 8 %.

At least 80 % of all measurement points shall have sound absorptions of all one-third-octave bands
equal to or less than 8 %.

4.2.2.2 Propagation area

For each individual one-third-octave band from 315 Hz to 1 600 Hz, calculate an arithmetic average
using the sound absorption from all measurement points. The average in each individual one-third

octave band

shall be equal to or less than 10 %.

At least 80 % of all measurement points shall have sound absorptions of all one-third-octave bands
equal to or less than 10 %.

© IS0 2021 - All rights reserved
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4.2.3 Texture
The surface of the drive lane shall have
a) an average mean profile depth (MPD) of 0,5 mm * 0,2 mm, and

b) atleast 80 % of all measured sections with an MPD of 0,5 mm #* 0,2 mm.

4.3 Material properties of the drive lane

The surface course of the drive lane shall

a) Ibe dense asphalt concrete,
b) have a thickness greater than or equal to 30 mm, and

c) have an aggregate grading conforming to the aggregate grading enveloperequirement in Table 2,
yerified using either

+ aminimum of one sieve size from each of the six sieve categories (sieve category 1| through 6),
if there is no sieve size in sieve category 2 with an aggregate grading of 100 %, or

+- aminimum of one sieve size from sieve category 2 through 6; if there is at least one|sieve size in
sieve category 2 with an aggregate grading of 100 %.

The recommended option is an aggregate grading of>}00 % for at least one sieve §ize in sieve
¢ategory 2;

d) lave no elastic material (rubber, polyurethane, etc.) except for the modification of bithmen that is
ss than 1 % of the mass of the total asphaltiixture;

Sealing cracks with elastic material shall be permitted; however, materials and methods of/ installation
shalllbe selected to minimize the impact te sound emission measurements.

NOTE 1  Alternative sieve sizes for edch category accommodate test standards for aggregate gfading which
vary py country.

NOTE 2  Testing for sieve categony 1 is not necessary if there is an aggregate grading test resulf of 100 % for
any of the sieves in sieve category 2.

NOTE 3  Polymer-modified Bitumen (PmB) allows higher temperature operation and reduced sugface wear.

Table 2 — Aggregate grading envelope

Sieve size Aggregate grading envelope
mm requirement
%

Sieve-eategoryt

14,0 100

13,2 100

12,5 100

11,2 100
Sieve category 2

10,0 100

9,5 95 to 100

8,0 86 to 100

6,7 79 to 100

6,3 76 to 100

©1S0 2021 - All rights reserved 7
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Table 2 (continued)

Sieve size Aggregate grading envelope
mm requirement
%
Sieve category 3
5,6 71to0 99
50 65to 95
4,75 63to 93
4.0 56 to 87
Sieve category 4
2,5 43to 71
2,36 42to 69
2,0 38to 63
1,6 33to 58
1,25 28t0 52
1,18 27to 51
1,0 25 to 47
Sieve category 5
0,63 20 to 37
0,60 20to 36
0,50 18032
0,425 17 to 30
0,315 15 to 25
0,30 15 to 25
0,25 14 to 22
Sieve category 6
0,16 11to 18
0,15 10to 18
0,125 9to 16
0,10 8to 15
0,080 7to 13
0,075 7to 13
0,063 6to 12
4.4 Conformity tests

a) Requirements shall be checked at the following occasions, and in accordance with Table 3:

1) acceptance of the track, which shall only be evaluated after construction and break-in of the
track according to 4.5, but before vehicle sound emission measurements begin;

2) periodic checking of the track that was previously accepted as conforming to this document or
the previous edition of this document.

NOTE 1 It is not necessary to evaluate an existing track for acceptance using this document if the track has
previously been accepted using the previous edition of this document.

8 © IS0 2021 - All rights reserved
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Table 3 — Periodicity for checking the requirements during acceptance and periodic checking
of the track

For acceptance of the track

For periodic checking of the track

Requirements for the track i i
q Drive lane Propagation Drive lane Propagation
area area
X
Gradient N.A. N.A. N.A.
(0,5 %)
Slope
X X
Cross fall N.A. N.A.
(1.0 %) (2.0 %)
X
X
Longitudinal irregularity <2 ) (5 or < 10 mm)? N.A.
<2 mm
x 2 years?
(220 mm) X
X
Tranjverse irregularity 3 ) (=5 pr. < 10 mm)P N.A.
<3 mm
2 years?
X
X
Textpire (MPD) ¢ 05 0,2 mm) N.A. (0,5mm 0,2 mm) N.A.
,5mm 0,2 mm
2 years?
X
X X
Sourld absorption (<8 %) N.A.
(=8 %) (£10 %)
4 years?
Matgrial properties of the drive lane x N.A. N.A. N.A.

x to[be checked

N.A. [not applicable

a  Beriodicity (maximum period between cheeking).

b 3 mm limit; 10 mm limit if track exclusively used for testing heavy vehicles.

¢ Hor test tracks with acceptanceevaluated using mean profile depth calculated in conformity with a prev]ous edition of
ISO 1B473-1, periodic checking may also be performed in the same way.

4.5 | Break-in of the test track

The

4 wekks after paving or 1 000 vehicle passes after paving is complete.

If the surfaceis exclusively used for testing heavy vehicles, this break-in is not required.

4.6

| Stability with time and maintenance

fexture and spund absorption characteristics of the drive lane shall be checked not [earlier than

The test track is a test instrument and shall be protected from damage and be taken care of. The test

track should be used only for sound measurements.

Loose debris or dust which could significantly impact the surface profile shall be removed from the

surface.

Sealing of cracks is acceptable so long as acoustical performance of the test track is not affected.

See Annex A for recommendations.

© IS0 2021 - All rights reserved
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5 Measurement methods and data processing
5.1 Measurement points

5.1.1 Drive lane

For sound absorption, irregularity, step, and texture measured using a non-continuous measurement
(according to 5.3.1), measurement points shall be selected on the designated wheel tracks along the
length of the drive lane as illustrated in Figure 4.

The first measurementpoint shall be selectedrandomly within +1 m of PP’ in the longitudinal dire
Additional measurement points shall be located at 5 m intervals from the first measurement.pe
the longitudinal direction.

Tracks withl more than one designated wheel track shall distribute measurement points‘among the
designated wheel tracks.

Tracks withmore than one designated wheel track shall have additional measurement points sel¢cted
for sound absorption and texture, located in all designated wheel tracks at the two’5 m intervals lo¢ated
within 5 m ¢f PP’ in the longitudinal direction.

If any randpmly selected measurement point is not representative of\the drive lane surface wjithin
the wheel track, or not suitable for accurate or representative sound’absorption or texture testing
(using a nor-continuous measurement according to 5.3.1), the measurement point can be relocatpd to
within +0,3 |m of the randomly selected point.

Dimensions in njetres

a\P
1
W G <.l> 1 A A4 W /'
C o e . ‘ ‘A: A o \C
1
5 5 5 5 5 5 5 5 5 5 5
P’
Key
1 designated wheel track
(o) required measurement point located PP’ + 20 m
e addit]onal required measurement point for sound absorption and texture
a additjonal'measurement point, required at 5 m intervals if I, >10m
CC' drive lamrecentretimre{tongitudimataxis)
PP' microphone line (transverse axis)
a First point random within +1 m of PP".
NOTE Example here illustrates 2 designated wheel tracks. Track can be evaluated for different number of

designated wheel tracks

Figure 4 — Example of measurement points on drive lane with 2 designated wheel tracks

10 © IS0 2021 - All rights reserved
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5.1.2 Propagation area

For sound absorption and irregularity testing in the propagation area, a minimum of two and maximum
of five measurement points are required on each side of the drive lane.

One measurement point shall be selected on each side of the drive lane at a random distance in the
transverse direction between the edge of the drive lane and 7,5 m from CC’, and at a random distance in
the longitudinal direction within a range of #1 m of PP’, as illustrated in Figure 5.

All remaining measurement points on each side of the drive lane shall be randomly selected within an
area between the edge of the drive lane and 7,5 m from CC’, and between -10 m and +10 m of PP".

If any randomly selected measurement point is not representative of the propagation area surface, or
not quitable for accurate or representative sound absorption testing, the measuremeént point can be
relodated to within +0,3 m of the randomly selected point.
Dimensipns in metres
Fl’ 1
| 4
)
X O
° o1
2‘ ? @x
A Y e\
: ' :
., '
-~ O
) &
LSRN &
| 3
| 12
P’
Key
1 propagation’area side 1
2 propagation area side 2
3 microphone position
4 dtive lane
|:| measurement point selection area
(o] required measurement points (2 per side)
Q optional measurement points (up to 3 per side)
CC' drive lane centre line (longitudinal axis)
PP' microphone line (transverse axis)
a Random within #1 m of PP".
NOTE Total number of measurement points of 2 to 5 per side

Figure 5 — Example of measurement points on propagation area

©1S0 2021 - All rights reserved 11
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5.2 Irregularity measurement method

Irregularity shall be measured at all measurement points according to 5.1 and reported to the nearest
1 mm.

Irregularity may be evaluated with a straightedge according to EN 13036-7. Alternative methods for
evaluating irregularity with an uncertainty of 0,5 mm or lower (at a 95 % confidence interval), and an
interval between measurements of 0,3 m or lower shall be permitted.

5.3 Texture measurement methods

5.3.1 Texture profile measurement and MPD calculations

Texture profile shall be measured in sections. MPD shall be calculated for each section in‘accord
with ISO 13473-1. The measurement instrumentation shall conform to the requirements ‘of clas
defined in I§O 13473-3.

ance
s DE

Texture profile of the drive lane shall be measured by one of the following two options.

rive
ions.

Continu|
lane in
MPD sh

ous measurement: Measure texture profile continuously over the'entire length of the
ach designated wheel track. Each texture profile shall be divided into 5 m long sect
hll be calculated for each 5 m long section separately in eachtwheel track.

boint
shall

Non-comftinuous measurement: Measure texture profile within<l m of each measurement
illustrated in Figure 4. Ateach measurement point,aminimumgsgction of 2,0 m of texture profile
be meagured. Individual texture profile measurements shall be atleast 0,8 m long and positioned in
a way which give statistically independent MPD values..MPD shall be calculated for each sectirln.

measurements shall be made of all textufe profiles. For each profile section, the [MPD

‘om repeat measurements shall be arithnietically averaged.

Two repeat
calculated f

NOTE1 Cq
wheel track
not subjected

NOTE2  Uj

ntinuous measurement of texture profile-is measured along a straight line within each desig
typically, along the centre of the desighated wheel track). Continuous measurements are ther
to any transverse offset of measurement point selection according to 5.1.1.

ing the continuous measurement method, a typical 40 m drive lane with two wheel track

hated
efore

5 will

result in MPI calculated for 16 sections:\Using the non-continuous measurement method, a typical 40 m [drive

lane with tw¢ wheel tracks will result in“MPD calculated for 8 sections.

5.3.2 Texture skewness and shape factor (g-factor) calculations (optional)

hctor
rtical

There aren
(g-factor) cq
approach to

requiremehts-for skewness or shape factor (g-factor). However, skewness and shape f
rrelate with tyre-to-road sound emission and may be used in the future for an analy
track normalization.

Skewness of the texture profile should be evaluated according to ISO 13473-2.

Shape factor (g-factor) of the texture profile should be evaluated according to Annex B.

Individual skewness and shape factor (g-factor) calculations should be made for each 100 mm texture
profile segment used to calculate MPD according to 5.3.1. Prior to calculating skewness or shape factor
(g-factor), the data for each texture profile segment shall be processed in accordance with the data
processing procedure in ISO 13473-1, except for low-pass filtering. Each 100 mm texture segment
shall be brought to zero mean in adherence with ISO 13473-2. Detrending each texture segment by
subtracting a least-squares fit is not necessary since slope suppression is accomplished through high-
pass filtering within ISO 13473-1.

At each measurement point, report skewness and average shape factor (g-factor) by arithmetically
averaging results from all 100 mm texture profile segments representative of that measurement point.
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5.3.3 Texture spectrum calculations (optional)

There are no requirements for texture spectrum. However, texture spectrum correlates with tyre-to-
road sound emission and may be used in the future for an analytical approach to track normalization.

Spectral analysis of the texture profile should be evaluated according to ISO 13473-4. Calculate and
report one-third-octave band levels for texture wavelengths ranging from 5 mm to 100 mm.

5.4

Sound absorption measurement method

Sound absorption shall be measured at all measurement points according to 5.1 with an in situ device in

acco
band

5.5

5.5.1

dance with ISO 132472-2- Results shall be reported as sound absorption for each one-t
from 315 Hz to 1 600 Hz, and according to the procedure described in [SO 13472-2,

Slope and step measurement methods

Gradient measurement

Grad

ient shall be measured with an uncertainty of 0,1 % or lower (at a 95 % confidence int

Gradjient shall be measured and reported every 5 m along the edges bf the drive lane and ov

lengf

h of the drive lane, as illustrated in Figure 6. Gradient shall‘be calculated as the aver

5 m intervals between successive pairs of measurement points.

5.5.2
Cros

Cros
lane,
poin{
poin{
Figu}
fall d
requ

Thre
aver
shall

Cross fall measurement
5 fall shall be measured with an uncertainty of 0,1 % or lower (at a 95 % confidence inf

5 fall of the drive lane shall be measured and reported every 5 m over the entire length
as illustrated in Figure 6. Cross fall shall be measured along the interval between m
s from one side of the designated drive’lane to the other. If the drive lane is designed
not coinciding with an edge (e.g:“rown” or “roof” apex, as illustrated in the third
'e 2), then an additional interval.shall be measured, to include this measurement lod
f the intervals on each side of the drive lane high point shall conform to the drive la
rements.

hird-octave-

brval).

er the entire
age slope of

erval).

of the drive
easurement
with a high
example in
ation. Cross
ne cross fall

e cross fall measurements are required on each side of the propagation area, calcullated as the

hge slope of the intéryvals between measurement points illustrated in Figure 6. One mnj
be made along atransverse line #1 m of PP'. An additional two measurements shall b

the qutside edges,located 9 to 10 m to both sides of PP".

easurement
e made near

©ISO
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Dimensions in metres

Fl’ 1
X )|( / X
2 |
—&- / o » e i e - e ©
¢ o o o b o o o ¢
————O————J © $ © B ————O0————0
Sa |
A i 2
| s
% )|( X
pr
Key
1 propagation area
2 drjive lane
(o) refuired measurement points for drive lane cross\slope and gradient calculation
o oftional measurement points for drive lane cxéss slope calculation (if high point in drive lane not
cofinciding with an edge; e.g. crown/roof apéx)
X refuired measurement points for propagation area cross slope calculation
PP’ mjcrophone line (transverse axis)
a SHgacing between drive lane measurement points.
NOTE 4( mtotal drive lane length siown (I, =10 m) . Additional measurement points required for I, >[10 m
Figure 6= Measurement points for cross slope and gradient
5.5.3 Step measurement
Step shall b¢ méasured with an uncertainty of 1 mm or lower (at a 95 % confidence interval).

Step shall be measured at four tocations along each edge of the drive lane, for a total of eignt step
measurement locations. Measurements shall be made across the boundary between the edge of drive
lane and propagation area, at locations closest to each drive lane measurement point according to 5.1.1.

5.6 Aggregate grading measurement method

Test aggregates extracted from asphalt mixture that are combined from a minimum of four samples.
Collect samples by one of two methods:

— loose mixed asphalt sampled from material being placed in the drive lane surface course;

— asphalt material recovered from cores drilled through the paved surface course, preferably at 10 m
intervals on the drive lane run-up section and outside the wheel tracks.

14 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=b706fdc7d2364213bd869a90d89751e1

5.7

1SO 10844:2021(E)

Bitumen modification elastic material measurement method

If the bitumen has been modified to include elastic material (e.g., SBS or rubber), the total elastic
material content in the asphalt mixture shall be determined as follows:

— determine either an actual or maximum quantity of elastic material in the bitumen, expressed as
a percentage by mass, as reported in a customary product certificate or authorized letter from the

bitumen supplier;

determine the quantity of bitumen in the asphalt mixture, expressed as a percentage
reported in a laboratory analysis of asphalt mixture sampled according to 5.6;

by mass, as

¢alculate the quantity of elastic material of the asphalt mixture, expressed as a percent
Iy multiplying the quantity of elastic material in the bitumen with the quantity of bit]
3sphalt mixture.

NOTH Instead of determining an exact quantity of elastic material in the bitumen, it is

deten

material is exact or a maximum, the calculated quantity of elastic material of the asphalt mixture
this document.

5.8

Surface course thickness measurement method

Detefmine surface course thickness using standard methods“dsed in road construction
core$ are used to determine surface course thickness, extract the cores according to 5.6.

6
The

Conformity report

test report for each pavement test surface’shall contain all the information requ

acceptance or periodic checking of the track, whichever is applicable.

a)

b)

Feneral information:

1+ owner;

1+ contractor's name (optional);

+— date of the constpuction of the test track (optional);
+ location of the'test track;

1+ certifyingauthority (if applicable);

1+ certification status;

1 Anain use of the test track (e.g. truck tyre coast by, testing, passenger car drive by);

hge by mass,
umen in the

cceptable to

mine a declared maximum quantity of elastic material in the bitumen. Regardless if the quanitity of elastic

conforms to

practice. If

red for the

——designationiftrackshaltbeexclusively usedfortestingheavy vehicles;
— notable features (e.g. under track heating);
Size and geometry:
1) size:
i) dimensions of the drive lane;
— total length (m);
— width (m);

— designated wheel tracks, as measured from the centre of drive lane (m);

© IS0 2021 - All rights reserved
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— drive lane extensions on each end of the drive lane, I, (m);

— construction run-up sections on each end of the drive lane, I, (m) (if applicable);
ii) dimensions of the propagation area:

— length (m);

— width (m);

iii) free space:

——mintmumrdistance fronriarge reflectingobjects{my;
— other notable features (if applicable);
2) geometry:
i) [drive lane:
— cross fall (%);
— measurement intervals conforming to cross fall requirement (%);
— gradient (%);
— measurement intervals conforming to gradient réquirement (%);
ii) |propagation area:
— cross fall (%);
— measurement intervals conforming to‘cross fall requirement (%);
iii) [ step between drive lane and propagation area:
— step (mm);
— measurement points,conforming to the step requirement (%);
c) Surface|properties and sound.absorption:
1) driye lane:
— |[transverse irregularity (mm);
— | measurément points conforming to transverse irregularity requirement (%);

— |longitudinal irregularity (mm);

— Llméasurement pointsconforming tolongi

— sound absorption (%);

— measurement points conforming to sound absorption requirement (%);
— texture, MPD (mm);

— measured sections conforming to texture requirement (%);

— skewness (optional);

— shape factor (g-factor) (optional);

— texture spectrum (optional);
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2) propagation area:

— transverse irregularity (mm);

— measurement points conforming to transverse irregularity requirement (%);
— longitudinal irregularity (mm);

— measurement points conforming to longitudinal irregularity requirement (%);

— sound absorption (%);

AW

d) 1

e) |

>

$ummary of improvements on the 2014 edition

——meastrement-pointsconfor nringto soumrd-absorptionrequirement (/UJ,
Material properties of the drive lane:

— thickness of surface course (mm);

— aggregate grading (% passing for all control sieves);

— elastic material (% of the mass of the total asphalt mixture) (if applicable);
Proving the requirements:

— selection and location of all measurement points and intervals;

— description of all measuring devices;

— description of all measuring methods.

x C lists the improvements made compared to the previous edition of this document.
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Annex A
(informative)

Maintenance and stability of acoustic performance of test surface

A.1 Gene

This annex §

A.2 Main

In the proc
pressure w4

Salt can alt

therefore, aj

A.3 Influ

The surface
after suffici

It is commo

the first 6 m

The influen

The surface

rutting) and

The stiffnes

When the t

Avoid condt
designed foi

For use at h
Polymer-mg

over time

ral

rives information on maintaining the test track and on stability with time of thé test ty

tenance

ss of cleaning, devices that can alter the texture such as rotating.steel brushes and
ter spray are not recommended. Dust should be vacuumed or brustied off.

er the surface temporarily or even permanently in such a‘way as to increase soung
pplication of salt is not recommended.

ence of age

will achieve its required characteristics approximately 4 weeks after the constructid
bnt crossings are made in order to remove thié bitumen cover from the mineral surface

onths to 12 months after the constriiction.
e of age on the sound from truckslis generally less than that from cars.

wears out depending on.the frequency of use mainly in the wheel tracks (ravelling
as a consequence, the acoustic properties can be affected.

5 of the base and subgrade can influence the durability of the track.
ck surface is het additional damage can occur.

icting tests>when the surface temperature is over 50 °C, unless the track is specif
operation)above this temperature.

ighér(surface temperatures, this edition of this International Standard allows the u

ack.

high

and

n, or

h for the tyre or road sound levels measured on the test surface to increase slightly during

and

cally

se of

dified Bitumen.

A.4 Repaving the test area

When necessary to repave the test track drive lane, it is unnecessary to repave more than the test
strip of 3 m in width, where vehicles are driving, provided the test area outside the strip meets the
requirements for sound absorption.

The whole width of the drive lane should always be renewed according to the width of the finisher or
the milling machine. Additional longitudinal joints should be avoided.

18
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Annex B
(informative)

Method of calculation of shape factor (g-factor)

The shape factor (or g-factor) is a texture metric describing the skewness of texture using a bearing
area curve, also referred to as an Abbott-Firestone curve.

CaIC\Illate the shape factor (g-factor) as follows:

B.1 | Step 1: Identify texture profile data segments

Procpss texture profile data according to the data processing procedure in [ISO“13473-1, ex¢ept for low-
passffiltering.

Extract individual 100 mm long texture profile segments from theseprocessed texture prdfile data.

Each[{ 100 mm texture profile segment shall be brought to zere-thean in adherence with SO 13473-2.
Detrgnding each texture segment by subtracting a least-squares fit is not necessary|since slope
suppiression is accomplished through high-pass filtering within ISO 13473-1. Example dpta from an
individual 100 mm texture profile segment is illustrated in-Figure B.1.
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