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CDV Mereni pozemnich komunikaci metodou CPX

TACR:

= Projekt CK02000121 Stanoveni hodnot klasifika¢nich stupfit pro hodnoceni hluénosti povrchl vozovek v CR

Projekt CKO4000058 Zohlednéni dalsich vlivi promitajicich se do namérenych hodnot hluénosti povrchl vozovek
pfi dynamickém méreni

MD:

Projekt Analyza a monitoring zmén hlu¢nosti povrchll pozemnich komunikaci

Projekt CKO2000121 a CKO4000058 je spolufinancovan se statni podporou Technologické
agentury CR a Ministerstva dopravy v rdmci Programu DOPRAVA 2020+.



http://www.tacr.cz/
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Staticky

= Dle ISO 1996-2 (urcovani hladin hluku prostredi)

= Dle ISO 11819-1 metoda SPB (Statistickda metoda pfi
prijezdu)

Dynamicky

= Dle ISO 11819-2 metoda CPX (metoda malé
vzdalenosti)

Dalsi

= (B, CPB, OBSI
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CDyMé‘r'enl’ pozemnich komunikaci metodou CPX — vyuziti vysledki

Uplatnéni (mezinarodni):

= Smérnice END 2002/49/EC (Environmental Noise Directive) + smérnice CNOSSOS-EU 2015/966/EC (Common NOise
aSSessment methOdS)

» Road Surface Labelling (UNECE - The United Nations Economic Commission for Europe — regional commission of the United
Nations)

» PIARC interni aktualizace dokumentu sekce TC 3.4 Environmental Sustainability in Road Infrastructure and Transport

* Road and airfield surface characteristics — Characterisation of the acoustic properties of road surfaces (CEN/TC 227/WG 5)

= /SO 11819-2 Acoustics — Measurement of the influence of road surfaces on traffic noise — Part 2: The close-proximity
method. Geneva: International Organization for Standardization. (Pldnovand revize normy v rdmci 1ISO/TC43/5SC1 WG 33
ULF Sandberg)

= Pavement assessment and diagnosis (Portuguese Road and Railway Centre, Elisabethe Freitas)




CDyMé‘r'enl’ pozemnich komunikaci metodou CPX — vyuziti vysledki

Uplatnene poznatky a vysledky v ramci CR:
Technické podminky Ministerstva dopravy C. 259 Asfaltové smési pro obrusné vrstvy se snizenou hlucnosti (2017)
= Certifikovand metodika Ministerstva dopravy CR: Dlouhodobé hodnoceni hluénosti povrchii vozovek (2017)

= Technickych podminek Ministerstva dopravy ¢. 219 Dopravné inZenyrska data pro kvantifikaci vlivi automobilové dopravy
na Zivotni prostredi (2019)

= Vypocet hluku z automobilové dopravy — aktualizace metodiky, manual 2018 (2020)
= CSN 73 6120 Stavba vozovek — Ostatni asfaltové vrstvy — Provddéni a kontrola shody (2021)

= Dopravni politiky CR 2021-2027 s vyhledem do roku 2050“ v rdmci &asti ,,1.3.3 dalsi vlivy na Zivotni prostfedi” pozadavek
,1.3.3.8 Pokracovat ve vyzkumu vsech povrchii pozemnich komunikaci véetné nizkohlu¢nych” (2021)

= Certifikovand metodika Ministerstva dopravy CR: Dlouhodobé dopady zmén hluku nizkohluénych vozovek pro uzemni
planovani (2022)

= Technické kvalitativni podminky staveb pozemnich komunikaci Ministerstva dopravy TKP 7 Hutnéné asfaltové smési (2023)

= Akustické vlastnosti nejpouZivanéjsich povrchii v CR a jejich implementace do vypoctové metodiky CNOSSOS-EU (2023)

= Stanoveni klasifikacni stupnice proménného parametru vozovky — hlucnost (vysledek CK02000121-V7, 2024)
= Ndvrh TP na hodnoceni hlu¢nosti povrchu vozovky a jeho klasifikace jako proménného parametru (vyhled 2025...)
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roperties of road surfaces:

CEN/TC 227
Date: 2023-03
TC 227 WI:2023(E)

Secretariat: DIN

Road and airfield surface characteristics — Characterisation of the
acoustic properties of road surfaces|

Oberflicheneigenschaten van Strassen und Flugpldtze — Charakterisierung der akusticche Eigensrbafren der
Fahrbahanberfidche

Caractéristiques de surfoce des rautes et des 2
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Road and airfield surface characteristics — Characterisation of the acoustic
properties of road surfaces:

Reference data

The data used to establish the reference CPX noise levels for test tyres P1 and H1 in Table 3 are mainly
originated from the ROSANNE project. They were completed later with data from the Czech Republic

and The Netherlands, after the consistency was checked. Only road surfaces aFed between 2 and 7 years
were considered, to be in accordance with the definition of the reference road surface in the Directive
2015/996/EC [4]. The data set comprises CPX levels measured at the reference speed 80 km/h on:
34 SMA 11 sections with tyre P1 in Denmark, Sweden, Poland, Belgium and the Czech Republic

- 29 DAC 11 sections with tyre P1 in Denmark, Sweden, The Czech Republic and the Netherlands

- 5 5SMA 11 sections with tyre H1 in Sweden, Poland and Belgium

- 3 DAC 11 sections with tyre H1 in Sweden
Note that in the EU, there are two different sets of sieve size defined. Therefore, in some countries DAC
10 and SMA10 were actually measured. The effect on noise level is supposed negligible.

C.1 FortyreP1

Table C.1 - Average CPX sound pressure levels measured with tyre P1 (from [8], [9] and [10]
AVG SMA11-P1 =

1/3 octave bands

Overall| 200 | 250 | 315 | 400 | 500 | 630 | 800 | 1k |1.25k|1.6k| 2k | 2.5k |3.15k| 4k 5k | 6.3k | Bk | 10k
:‘;;’(‘;J] 99.8 |70.6(72.2|73.9|78.2(81.1|86.8|93.5| 94.1 | 91.7 (50.3| 87.7 |84.4 [ 81.2 | 78.1 | 75.2 | 70.2 | 66.1| 62.3
in octave| 773 8B.0 97.8 92.9 83.7 72.1
m°of 34 29 29 34 34 34 34 34 34 34 34 34 34 34 34 34 4 4 4
values
stddev | 080 |093|085|149|157|1.72|151|106| 0.83 | 0.94 | 105|097 | 0.88| 089 1.17 | 1.27 | 1.52 | 1.71 | 1.70

AVGDAC11-P1 1/3 ectave bands

Overall| 200 | 250 | 315 | 400 | 500 | 630 | 800 | 1k |1.25k[1.6k| 2k [2.5k|3.15k| 4k 5k | 6.3k | 8k 10k
:‘;;J(‘;]] 98.4 |71.0|72.7(73.7|77.7|79.9| 85.3|52.2|33.0( 50.6 |88.6(85.9|82.8(79.2| 755 | 73.0 | 60.1 | 64.7 | 60.4
in octave 78.0 86.9 96.6 91.5 82.2 70.8
nof 29 29 | 29| 29| 29 | 29| 290 | 29| 29| 20 | 29| 29 | 29| 29| 22 | 29 4 4 4

values
std dev 072 | 249| 189|158 145|150

146 | 108|094 054 | 105|125 (125|145 1.75

185 | 153 | 144 | 165

AVG

DAC+SMA11-P1 1/3 octave bands

Overall| 200 | 250 [ 315 | 400 | 500 | 630 | 800 | 1k |1.25k[1.6k| 2k |[2.5k|3.15k| 4k 5k | 6.3k | 8k 10k
:‘;;‘1(‘:]] 99.1 §| 70.8| 72.8(73.8|77.9|80.5| 86.0|92.9|33.5( 91.2 |89.4(86.8 |83.6(80.2| 77.8 | 741 | 65.7 | 654 | 61.3
in ocrave| 174 87.6 97.4 92.0 82.5 715

TC227 WL:2023(E)

[7]

8]

[l

[10]
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The measurement of tire-road noise: how does standardization
contribute to the development of low noise pavements in Europe

Fabienne Anfosso Lédée 1
Université Gustave Eiffel
Campus de Nantes - C 5004 - 44344 Bouguenais cedex - France

Vitezslav Krivanek 2
Transport Research Centre,
Lisenska 33a, 636 00 Brno, Czech Republic

Josef Stryk 3
Transport Research Centre,
Lisenska 33a, 636 00 Brno, Czech Republic

ABSTRACT

Low-noise road pavements are among the most effective solutions for reducing road traffic noise
emission at the source. There was a significant international effort over the past years for
developing and standardizing methods for measuring tire-road noise emission, essentially
Statistical Pass-By (SPB) and Close ProXimity (CPX) methods. The dedicated Working Group of the
European Committee for Standardization (CEN/TC227/WG5) recently investigated how these
standards are used in practice and how they contribute to the implementation of low-noise
pavements. For this, a survey was launched and 14 European countries responded on their
practices. The survey showed a large diversity of use, although all refer to the measurement
methods SPB, CPX. Based on these methods, some countries have developed national regulations
or reference guidelines to specify and assess the acoustic performance of road surfaces. These
procedures are, however, significantly different and lead to varying definitions of low-noise
pavements, which prevents sharing knowledge, experience and data. This context justifies the
ongoing development within CEN/TC227/WG5 of a standard procedure for the acoustic
characterization of road pavements based on existing measurement methods. The paper presents
and analyzes the results of the survey, then explains the ongoing work in CEN.




CDV Mezinarodni aktivity (vyuziti CPX)

Road and airfield surface characteristics — Characterisation of the acoustic
properties of road surfaces:

l

® Projednavani predpisu
,Characterisation of the
acoustic properties of road
surfaces” ze dne 14. 11. 2024
na 65. plenarnim zasedani
CEN/TC 227/WG 5 v Praze.
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CEN/TC227 WG5S - TS on noise characterization

* Project on the Characterisation of the acoustic properties of road surfaces
o Revised version after the last WG5/TG3 meeting was submitted,

o Still many editorial and format corrections needed
o ASI accepted to reformat the document

o A few modifications were introduced (to be discussed)

o Remaining unappropriate "may"” terms to be changed

= Projekt CK02000121 Stanoveni
hodnot klasifikacnich stupnd
pro hodnoceni hluénosti
povrch(l vozovek v CR

o Check of captions/legends and symbol explanations for the equations and the symbol
table (which was noted to be incomplete)

o Future step after new submission: translation then circulation for (unique)
vote (3 months)

Y Universine
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CDV Mezinarodni aktivity (vyuziti CPX)

ISO 11819-2 Acoustics — Measurement of the influence of road surfaces on
traffic noise — Part 2: The close-proximity method:

From: UIf Sandberg <ulf.sandberg@vti.se=
Sant: hfonday,wﬂc,tober 16, 2023 3:05 PM o L- 2529 August 2024
To: Vitézslav Kfivanek <vitezslav.krivanek@cdv.cz>

- ) -
Cc: fabienne.anfosso@ univ-eiffel.fr I n te ' ® n °I’e

Subject: My Inter-Noise 2023 paper NANTES FRANCE

DearVita, Tyre/road noise frequency spectra analyses based on CPX

It was very nice speaking to you a lot at the conference in Prague. You are deing a very good job. measurement with six mlcrophones

The attached paper explains why we want to revise/supplement the microphone positions in the CPX standard. L.
Blanka Hablovicoval

Vitézslav Kiivanek

Jan Machanec

Petra Markova

Transport Research Centre

LiSeriskd 33a, 636 00 Brno, Czech Republic

Your data about recordings in the different microphones will be very important in this work (in 150....WG 33).
Best regards,

uif

ABSTRACT
Road traffic noise is affected by many factors, the road surface being one of them. The CPX
method (IS0 11819-2) is the method used to measure tyre/road noise, i.e. noise generated by

Uif Sandberg
Tech Dr, Senior Research Leader

Swedish National Road and Transport Research Institute (VTT) tyre-surface contact. Up to six microphones are positioned around reference tyre in specified
SE-581 95 Linkaping positions as the standard requires. Two microphones are mandatory; four are optional

SWEDEM _ Conventional stone mastic asphalt, exposed aggregate cement concrete, low-noise pavement and
Tel. office: +46 (0)13 204131 (also mobile) cobblestones were measured by the CPX method using six microphones at a speed of 80 km/h. It
Tel. mobile private: +46 (0) 73 075 4552 1d be advisable t id ddi y dat. icronh obablv 5 or 6) to th
E-mail: ulf.sandbera@vti.se would be advisable to consider adding another mandatory microphone (probably 5 or 6) to the

two existing ones or to ‘relocate” one of these two (probably 4 or 5) for a more optimal
tyre/road noise assessment. Presented results could be used to discussion about positions or
necessity of mandatory and optional microphones.
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ISO 11819-2 Acoustics — Measurement of the influence of road surfaces on
traffic noise — Part 2: The close-proximity method:

Proceedings of INTER-NOISE 2024

SMA 11

110

105

" Projekt  CKO4000058  Zohlednéni 100
dalSich vlivh promitajicich se do
namérenych hodnot hlu¢nosti povrchi 9
vozovek pri dynamickém méreni -
79
85
Cs EACC

EM4 =M1 =oM3 sM2 mM5> sM6 EM1+M2 @all

Lcpyeprgo (AB(A))

=

1

Figure 4: Leexepi,s0 measured by each microphone, comparing average values from the
mandatory two microphones (black square) and all six microphones (red diamond).
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Pavement assessment and diagnosis:

E Questionary CRP ET§ * & &

Soubor Upravit Zobrazit Vlozit Format Data MNastroje Napovéda
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2 Thanks for your help. Please use one line for each combination of Road category/Pavement type/performance indicator and parameter.
3
4
5 New pavement (up to guaranty period end) In service
& Conformity of production (newly layed) Final approval (n years) After final approval
FAETEL Performance Sam_pling —— Assessment Lower Upper = s_ewice Lower Upper Lower Upper Remarks
7 Country Road layer/type of indicator Parameter lenght/interval | assessment fime (month) Method limit limit fime Method limit limit limit limit

Categary mixture {m) lenght (m) (years)
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Dilci vysledky verejné demonstrovany na nasledujicich akcich:

= Dlouhodobé zmény hluénosti povrchu vozovky. Silnice Zeleznice, 19. ro¢nik, 1/2024, s. 113-117, ISSN 1801-822X.
= 105. Akusticky seminar, Hotel Studanka, Rychnov nad Knéznou, 27.5.—-29. 5. 2024.

=  Konference Inter-Noise 2024. Nantes, France, 25. — 29. 8. 2024.

= Konferenci Akustika 2024, Frymburk, 2. — 4. 10. 2024.

= X|. Cesko-slovenskd konference ,,Doprava zdravi a Zivotni prostfedi”. Pasohlavky, 8. — 9. 10. 2024.

= 31. Silni¢ni konference. Ceské Budéjovice, 23. — 24. 10. 2024.

= 10. konference Betonové vozovky. Praha, 6. 11. 2024.

= Noise maps od D1 motorway. Akustika, vol. 47, October, 2024, s 28 - 36, ISSN 1801-9064. DOI:
10.36336/akustika20244728.

* Dlouhodobé zmény hlu¢nosti povrchli vozovek. Silnicni obzor, 12/2024.

= Zména hlucnosti povrchu délnice D1 pred a po modernizaci. Silnicni obzor, 12/2024.
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Navrh klasifikacni stupnice — hlucnost:
= Stupnice pro rychlost 80 km/h pro nizkohlu¢né povrchy

Stupnice pro NH povrchy

Klasifikacni
y 2 3 4
stu pen
Rozsah 96,1-97,0 | 97,1-98,0 | 98,1-99,0
“ . . “ Nespliuje
sy Pozadavek na novy Splnuje pozadavky .
Komentar NH dle TKP 7 " NH dle TP 7 pozZ(TZ\frklzan; NH

= Stupnice pro rychlost 80 km/h pro ostatni povrchy

Stupnice pro ostatni povrchy

Klasifikacni
. 2 3 4
stu pen
Rozsah 98,1-99,0 | 99,1-100,0 |100,1-101,0
Novy povrch ACO 11, | Narodni referencni Cca stafi 5 let pro Cca stafi 10 let pro
] , SMA11aCB- povrch =98,0 dB povrchy ACO 11, povrchy ACO 11,
Projekt CK02000121 Stanoveni obnazené kamenivo | (odpovida ACO 11, SMA 11, CB — SMA 11, CB —
hOd not klasifikaén IICh stu pﬁlj SMA 11, cca stari 1-2 | obnazené kamenivo | obnazené kamenivo
, o . s v roky) (pFipravovany
pro hodnoceni hluénosti Komentar mezinrodni
povrchll vozovek v CR referencni povrch =
99,1 dB — odpovida
praméru ACO 11 a
SMA 11 stafi 2-7 let)
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Kontrola stupnice nejen v ramci modernizace D1:

2013 Po rekonstrukci 2022

1% 3% 3%

5% 1% 5%

20%

27% 26%

70%

51%

2023

5% 10%

37%

48%

<98,0 dB 98,1-99,0 dB 99,1-100,0dB = >100,1dB
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Vizualizace vysledk https://klas-hluk.cdvinfo.cz/
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CDV Narodni aktivity (vyuziti CPX)

Zmeéna hlucnosti 2020 - 2024
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CDV Mereni pozemnich komunikaci metodou CPX
Zaver (CBK povrchy):

= Prdmérnd hluénost asfaltového koberce mastixového (SMA 11 S) a cementobetonového krytu s povrchem
s obnaZzenym kamenivem (CBK vymyvany) je prvnich osm let na dalniéni siti v CR pfiblizné stejnd (mirné
|épe je na tom CBK vymyvany).

= Pouzije-li se misto technologie vymyvaného povrchu technologie s vleCenou jutou, lze dosahnout snizeni
hluku v Urovni az 3,0 dB.

= V pripadé vyuziti vhodné technologie grindingu (misto technologie vymyvaného betonu) se na nové
pokladané vozovce na nejlepsich dil¢ich ¢astech useku podarilo dosahnout snizeni az cca o 3,0 dB. Pokud
by se provedlo hodnoceni v souladu s TKP 7 pro asfaltové povrchy lze pro nékteré pripady jiz prohlasit
technologii grindingu na CBK za nizkohlucnou.

= V ramci nejstarSiho useku CBK s technologii grinding, je narlst hlu¢nosti za prvnich 5 let cca 1,5 dB —
odpovida nardstu hluénosti pro bézny CBK vymyvany.

= Narust hluénosti nizkohluénych asfaltovych smési v souladu s TKP 7 za prvnich pét let na dalnicich v CR
se prumérné pohybuje v drovni 2 — 4 dB. (Nové NH asfaltové smeési, vsak snizuji hlu¢nost i o vice jak
6 dB.)




CDV Mereni pozemnich komunikaci metodou CPX

Zavér (navrh klasifika€ni stupnice):

Proveden navrh klasifikacni stupnice proménného parametru vozovky — hlu¢nosti. Navrzena klasifikacni
stupnice ma pouze DOPORUCUJICI charakter. Tedy p¥i dosaZeni stupné& 5 (nevyhovujici) neni nutné povrch
vozovky pozemni komunikace bezprostredné upravovat. Klasifikace ma spravce pozemni komunikace
upozornit na aktualni akusticky stav.

Hodnoceni je zalozeno na metodé CPX (ISO 11819-2).

Je dodrzena navaznost na klasifikaéni stupnici od 1 do 5 (CSN 73 6177, CSN 73 6175, TP 87), podminky pro
NH povrchy (TKP 7) i mezinarodni referencni povrch (Characterisation of the acoustic properties of road
surfaces).

L4 [ 4

dle TKP 7.

Jelikoz nizkohlu¢né povrchy maji hlu€nost snizovat, respektive davaji se na problematicka mista, kde je
nadmeérny hluk ze silnicniho provozu, je zde klasifikace prisnéjsi, viz analyza dat z D1.

Stupnice je aplikovatelna pro libovolny povrch s asfaltovym ¢i cementobetonovym krytem. (Jen
u dlazebnich kostek bude povrch z hlediska hlu¢nosti ihned v klasifikaci 5, zatimco u jemnozrnnych
asfaltovych smési vydrzi povrch déle v klasifikaci 1 oproti referenénimu povrchu.)




CDV Mereni pozemnich komunikaci metodou CPX

Zavér (obecné):

Nové pro pokladku progresivnich technologii obrusnych vrstev se snizenou hlucnosti plati predpis
TKP 7 + CSN 73 61 20. (TP 259 zrugeno.)

Vytvoreny mapy hlucnosti vozovky D1 po modernizaci.
Proveden navrh klasifikacni stupnice hlu¢nosti jako proménného parametru vozovky.

Vizualizace dilich dat vCetné predani do databanky.

Vyhledové navrh TP pfipadné i CSN normy na hodnoceni hluénosti povrchu vozovky a jeho
klasifikace jako proménného parametru.

Novy projekt TACR: CL02000053 Vyzkum souvislosti parametri povrchovych vlastnosti vozovek
zalozeny na vyjadreni makrotextury (2025 - 2027).

Vyhledové Uprava normy ISO 11819-2 (CPX) — pozic méricich mikrofonu.

Vyhledoveé finalizace predisu ,Road and airfield surface characteristics — Characterisation of the
acoustic properties of road surfaces”.




| ) CENTRUM
DOPRAVNIHO
VYZKUMU

Dékuji Vam za pozornost.

Ing. Vitézslav Krivanek, Ph.D.

vitezslav.krivanek@cdv.cz

telefon: +420 541 641 711

Centrum dopravniho vyzkumu, v. v. i.
LiSeriska 33a, 636 00 Brno
www.cdv.cz




	Snímek 1:  Hlučnost povrchů vozovek, současný stav a měření metodou CPX v národním a mezinárodním kontextu (jednání sekce povrchových vlastností vozovek při ČSS) 
	Snímek 2
	Snímek 3
	Snímek 4
	Snímek 5
	Snímek 6
	Snímek 7
	Snímek 8
	Snímek 9
	Snímek 10
	Snímek 11
	Snímek 12
	Snímek 13
	Snímek 14
	Snímek 15
	Snímek 16
	Snímek 17
	Snímek 18
	Snímek 19
	Snímek 20
	Snímek 21
	Snímek 22

