_ ZPRAVA
Z 40. PLENARNIHO ZASEDANI CEN/TC227/WG 5
Madrid 17.-18. 11. 2011

Jednani 40. plenarnino zasedani CEN/TC227/WGS, které se konalo ve dnech 17.-
18.11.2011 v Madridu (Spanélsko) v sidle Ministerio de Fomento (Ministerstvo
vefejnych véci) se zUcCastnili zastupce gestora Ing. Josef Stryk, Ph.D. a Ing. Zora
Sachlova jako zastupce RSD Praha. Podkladem pro zpracovani této zpravy byla zprava
o pracovni cesté Ing. Stryka. Oficialni zapis CEN bude vypracovan v dubnu 2012.

Prubéh jednani:

Den 1: 11:00 — 18:00 Zasedani technickych skupin

Jednani TG3 Hlu¢nost vozovek bylo zruSeno pro nepfitomnost vedouciho pracovni skupiny
Manfreda Heidera z AIT (Rakousko). Probéhlo jednani technické skupiny TG 1 Nerovnostia TG
2 Protismykové vlastnosti a textura.

11:00 - 13:30 )
Jednani TG1: Nerovnosti — Lief Sjogren (VTI, Svédsko)

Celé jednani se tykalo tfi témat:

- revize prEN 13036-5

- revize EN 13936-8

- diskuse ohledné zpusobu méfeni a vyhodnoceni pficné nerovnosti — zejména ve
vztahu ke stanoveni parametru vyjeté koleje (prezentace dotaznikové akce)

prEN 13036-5 Road And Airfield Surface Characteristics - Test Methods - Part 5:

Determination of Longitudinal Unevenness Indices

- novy navrh s drobnymi Upravami je pfipraven k pfipominkam — zasle Lief Sjégren

- novy némecko/rakousky parametr: WLP — weighted longitudinal profile (vazeny
podélny profil) — bude zaclenén do normy — zastupci z Némecka a Rakouska maji
pripravit text

- Spanélé délaji vyzkum ohledné IRl — jak se vysledky li§i pfi zméné rdznych
parametrt — zaSlou navrh na doplnéni textu; bylo ale upozornéno na to, ze rychlost
méfeni 80 km/h musi zustat konstantni.

Prezentace WLP metody — Némecko a Rakousko
(viz také: http://videolectures.net/surf08 kempkens twipt/) :

- IRl reprezentuje vinové délky v rozsahu 0,5 - 25 m, Francouzi pracuji u IRI se tfemi
rznymi vinovymi délkami (kratké, stfedni a dlouhé) a WLP pracuje s 8mi,
samostatnymi rozsahy: 0,4 0,8 1,6 3,26,4 12,8 25,6 a51,2m

- IRl nefeSi dostatecné kratké viny

- bylo poznamenano, ze pro letisté by mohlo byt potfebné sledovat i delSi viny nez 50
m, ale WG5 se zaméfuje predevsim na silni¢ni vozovky

- WLP lépe pokryva rlizné objekty zajmu: ndprava (vl. délky kolem 3 m), fidi€ (7 m) a
vozidlo (14 m)




vroce 2010 skoncil vyzkumny projekt k tomuto parametru, na jehoz zakladé byly
stanoveny hrani¢ni hodnoty (threshold levels) v Némecku, ty byly zaneseny do
predpisu — TP Eben: Berlhrende Messungen

dale se v Rakousku zavadi planograf jako nové zafizeni na prfebirani novych
povrchG —  viz http://www.online-artikel.de/article/der-planograph-planograf-
ebenheitsmessung-nach-tp-eben-72790-1.html

v Rakousku se parametr WLP také zana$i do predpisu a to RVS 11.06.68, RVS
13.01.15a RVS 08.16.01

Do pfistiho zasedani by meéla kazda zemé poslat popis, jak pouziva IRI, jaké dalsi
parametry pouziva pro popis podélnych nerovnosti a jak je vyhodnocuje.

EN 13036-8 Povrchové vlastnosti vozovek pozemnich komunikaci a letistnich
ploch - Zkusebni metody - Cast 8: Stanoveni parametru pricné nerovnosti

Prezentace vysledku dotaznikové akce CEN tykajici se méfeni hloubky vyjetych koleji:

v ramci dotazniku se popisovala metoda, jak a ¢im se méfi hloubka vyjetych koleji a
meélo se vyhodnotit 6 vzorovych profill

zpUsoby mérfeni se liSi v jednotlivych zemich — Sitka skute¢né méfeného profilu,
vzdélenost snimacl, navaznost na kraj jizdniho pruhu (vodorovného dopravniho
znaceni), délka referencni pfimky, kierou se pohybuje po povrchu a od které se
hloubka odecita, z které strany se postupuje, zda se stanovuji pouze 2 hodnoty
vlevo a vpravo nebo také maximalni hodnota apod.

to vedlo k trochu odlignym vysledkam zejména u profilu G~/

vSechny zemé, které zaslaly odpovéd, mimo CR, vyhodnotily véech 6 profilli - i kdyz
bylo zminéno, Ze o vyjeté koleje jde pouze v pfipadé profilu A ~ N~
aB =l B

vyska vodorovného dopravniho znaéeni je napt. ve Svédsku az 6 mm — mélo by byt
zohlednéno

Zavéry — co je nutné v evropské normé k méreni parametru ,vyjeté koleje” stanovit:

jaké minimalni profily se musi méfit pro razné Sitky jizdnich pruht — mélo by byt
stanoveno tabulkové

jaka by méla byt vzdalenost snimacu

jak se vyhnout zvySovani méfené hloubky na trhlinach (minimalni Sitka pro filtraci)
jaka ma byt délka referencni pfimky (2 m, cela Sitka pruhu)

zda se ma provadét centrace na stfed pruhu

jak provést napojeni na okraj pruhu

Prezentace S$panélskych zku$enosti s vyhodnocenim pfi¢ného profilu mérFeného
laserem z r. 2011:

8lo pfedevsim o to, Ze se pfi méfeni laserovym snimacem, ktery pracuje s Sitkou 1
mm, zkresluji vysledky napf. makrotextury a trhliny. Proto provedli srovnani se
Sitkou 40 mm, kde se jiz tyto vlivy neprojevovaly; bylo doporuceno toto zohlednit
v navrhu EN 13036-8



Prezentace norskych zkuSenosti s méfenim pfi¢ného profilu:

- pouzivaji skenovaci laser — na délku 4 m ma az 550 bodl. Detekuje dopravni
znaleni, které je v zaznamu viditelné vyrazné vySSimi hodnotami, coz jim déla
problémy pfi vyhodnoceni. PFfi vyhodnoceni prokladaji pfimku profilem a zjistuji
max. kladnou a zapornou vychylku

Vedouci pracovni skupiny Lief Sjégren poSle posledni navrh EN 13036-8
k pfipominkam. Pfipominky a doplriky se maji zaslat vedoucimu a na sekretariat CEN
TC227 Veronique Cerezo.

14:30 - 18:00
Jednani TG2: Protismykové vlastnosti a textura — Maria Esther Castillo Diez (Pavement
Condition Survey Manager General Road Directorate, Spanélsko)

Prezentace vysledkl dotaznikové akce CEN byla pfesunuta na druhy den.

Prezentace Ceskych zkuSenosti s méfenim a vyhodnocenim proménnych parametrl
vozovek, harmonizaénim meéfenim zafizeni pro méfeni protismykovych vlastnosti
vozovek a pouzivanim parametru SRI:

- predstaveni nového systému vyhodnoceni sledovanych proménnych parametrd
uvedeny v CSN 73 6175:2009 a CSN 73 6177:2009 — klasifikaéni stupné a jejich
provazanost na pozadavky;

- prezentace historie provadéni srovnavacich méreni zafizeni pro méreni soucinitele
tfeni povrchu vozovky v CR, véetn& podrobnosti k mezinarodnimu srovnavacimu
méreni provedeném v roce 2005 ve Vyskové a Brné

- zpuUsoby srovnani jednotlivych méficich zafizeni pomoci parametru SRl

Prezentace némeckého zafizeni pro méfeni makrotextury ve 3D

- jde o laboratorni zafizeni; uhel snimace neni svisle; zatim pocitaji ve 2D; zacalo se
na tom pracovat v souvislosti s vyzkumem hluénosti vozovek

- ve Francii maji podobné zafizeni 3D stereovision

- v Némecku maji 40 zafizeni tzv. texture meter, ktery se pouziva misto zkousky
piskem

- Sandberg (VTI): pro stejny Gcel Ize pouzit CTM: circular texture meter, ktery meéri
laserem a jiz ma ASTM normu: ASTM E2157 - 09 Standard Test Method for
Measuring Pavement Macrotexture Properties Using the Circular Track Meter

- CTM:



- Sandberg: parametr MPD ma dobrou korelaci k vysledkim méfeni hluénosti a
odporu proti odvalovani pneumatik (rolling resistence) a pfitom jde o velmi
jednoduché méreni

Zafizeni TM2 surface texture meter — bez prezentace, pouze foto - Roe (TRL), Schmidt
(IWS messtechnik):

jde o nové zafizeni firmy WDM®, které méfi makrotexturu v pruhu &itky 100 mm a
pouziva se pro kontrolu novych povrcha zatim se ovéfuje, TRL to chce dostat do norem
http://www.wdm.co.uk/equipment/3-equipment/26-tm2

Prezentace portugalského zafizeni 3D texscan:

- zafizeni firmy Cert&mec pouziva 2 lasery méfici pod uhlem smérem do stfedu;
zabira prostor Sitky pneumatiky; pouziva se metoda triangulace

- zatim pouze v laboratofi; pfi méfeni v terénu mnoho problému — pfedevsim svétlo

- pocita se hodnota ETD; korelace: ETD = 0,2 + 0,8 MPD

- http://certemec.com/index.php?option=com content&view=article&id=41&Iltemid=71

Prezentace Spanélského méfeni 3D makrotextury za vysokych rychlosti:

- jeden laser umistény svisle a kamera, ktera sleduje stejné misto pod Ghlem

- rozlieni 0,5 mm, 11200 profild za sekundu, moznost méfit rychlosti az 100 km/h

- odecitaji se trhliny

- mé&¥i se hodnota RPI; korelace s MPD — R? = 88 %

- déle se pocita reveling index RI (ztrata kameniva)

- Sandberg: rozliseni pro MPD je pfili§ malé; dulezité je v tomto pfipadé sledovani
ztraty kameniva Rl



Mobilni verze Wehner-Schulze pro méfeni in-situ:

- pracuji na tom na univerzité Achen

- vyhody — moznost méfit (srovnavat s ostatnimi metodami — SKM, kyvadlo) pfimo na
misté bez potfeby vyvrtl — za stejnych podminek

- vaha zafizeni 1 tuna

- hlava na vyhlazeni povrchu se nepouziva (provadi se jinym zptsobem), pouziva se
pouze hlava na méfeni

- nékteré povrchy nebyly mozné timto zafizenim méfit

- Peter Roe: neni potfeba — staci MPD; kyvadlo by mélo byt nahrazeno jinou metodou

Micro GripTester (UK):
dalo by se pouzit misto kyvadla — méfi kontinualné

- vaha 30 kg misto 80 kg u GripTesteru

- Veronique: ve Francii srovnavali a velky problém bylo pfitizeni operatorem; dalsi
problém — maly zsobnik na vodu

- Roe: je potfeba vylepSit, ale ma potencial

- Sjogren: musi se pfesné definovat na co se ma takové zafizeni pouzivat — napf.
vnitini prostory - podlahy, vodorovné dopravni znaceni; ve VTl maji podobné
zafizeni, které pouzivaji uz 25 let

- http://www.findlayirvine.com/products/prod det.php?sectorld=3&productld=23

Den 2: 9:00 — 13:00 Plenarni zasedani:

Predseda WG5 Michel Boulet prednesl zpravu o €innosti a zminil se o aktivitach ostatnich
WG v ramci TC227.
WG5S musi:

- vypracovat TS a vyvinout metodu pro klasifikaci silni€nich materiald z hlediska
hlu€nosti

- ve spolupraci s WG1/TG3 vyvinout metodu pro pfedpovéd odolnosti proti ohlazeni
asfaltovych smési a odolnosti proti ,scuffing”

- do budoucna nahradit metodu méfeni makrotextury odmérnou metodou (sklenénymi
kulickami), mikrotextury kyvadlem a vodorovnych drenaznich schopnosti (splash &
spray)

- podporovat novy FP7 projekt na odolnost proti odvalovani pneumatik

Sandberg — problematika hluénosti — stav ISO norem:

- do normy ISO 11819-1 (Acoustics - Measurement of the influence of road surfaces
on traffic noise - Part 1: Statistical Pass-By method) bude pfidana metoda méfeni
backing board formou pfilohy; aby se urychlilo pfijeti této metody byla vypracovana



specifikace PTS ktéto metodé, jejiz schvalovani je podstatné rychlejsi - bude
schvéleno na jafe 2012

- probéhne dalsi pfipominkovani ISO 11819-2: Acoustics - Method for measuring the
influence of road surfaces on traffic noise - Part 2: The Close-Proximity (CPX)
method; pfipominky v pfedchozim kole mély Francie a Némecko — ty byly
zapracovany;

- diskuse k referenénim pneumatikdm v souvislosti s normou ISO 11819-3: Acoustics
- Measurement of the influence of road surfaces on traffic noise - Part 3: Reference
tyres; v nékolika prodejnach se vyskytly problémy s anglickymi pneumatikami;
v pfipadé téch americkych doslo ke zméné vyrobce, jina firma ale také pod Michelin
— provadeélo se porovnani a mélo by byt OK; mél by existovat dokument o tom, jak i
jini vyrobci mohou vyrobit referenéni pneumatiky — nemusi byt ani TS

- oba dva druhy referenénich pneumatik byly pouZzity v projektu MIRIAM

V USA existuje skupina Road profile group — pan Sandberg se zeptal, zda by nebylo
dobré zalozZit podobnou skupinu také v Evropé. Odpovéd: podobna skupina jiz existuje,
ale je zamérena pouze na produkty firmy Ranbold - RST group.

Bylo rozhodnuto, Ze pro kazdy vypocet uvedeny v normach CEN pro oblast WG5 by
mél byt k dispozici software (vypocet) ktery to provadi, aby se pfedeSlo chybam pfi
zpracovani vysledkd méfeni. Pro tyto Ucely by se mohl pouzit napf. americky free
software Proval, ktery jiz fadu téchto vypoctl obsahuje; o dodani téchto podkladu byli
pozadani Némci a RakuSané v souvislosti s vypocty WLP.

Prezentace vysledkl srovnavaciho méfeni zafizeni pro méfeni odolnosti proti

odvalovani pneumatik v ramci projektu MIRIAM (p. Sandberg):

- nazev: Round robin test, byl proveden ve Francii v IFFSTAR (dfivéjsi LCPC)

- zUC&astnily se ho 3 zafizeni z Evropy: Belgie (BRRC), Polsko (TU Gdarnsk) a
Némecko (BASt)

- ovéfovani probihalo v USA (2 partnefi u€astnici se projektu)

- na 11 zkuSebnich sekcich se provadéla méreni pfi rychlostech 50 a 80 km/h

- oveéfovani probéhlo v laboratofi

- pocita se hodnota RRC - rolling resistance coefficient

- byly pouzity obé referenéni pneumatiky: anglické EVE4 neni tak senzitivni z hlediska
RR jako americké SRTT !l

- provadélo se srovnani RRC a MPD; pokud se to rozdélilo podle dnl méfeni,
vychazely dobré korelace = jeden z duvodu je teplota pfi méfeni, ale to neni jediny
vliv - musi se jesté upfesnit

- vysledky byly prezentovany na Transport Research Board, které probéhlo v lednu
v USA, zkouS$ely se i Upravy povrchu jako striaZz na betonu, brouseni apod.

Prezentace vysledku dotaznikové akce CEN Kk protismykovym vlastnostem vozovek

(M.E.C. Diez):

- na uvod byly vysvétleny nékteré pojmy z dotazniku, které nemusely byt vSem jasné:
adoption = preloZeni a zavedeni do narodnich predpisu, implementation = pouziva
se, specification = je zavazné, reccomendation = pouze doporuceni

- zafizeni ROAR neuved| nikdo, vétSina zemi pouziva pro méfeni protismykovych
vlastnosti vozovek 1 az 2 zafizeni; mimo SCRIMu a Griptesteru, ktery pouziva 6
zemi, jsou ostatni zafizeni pouzivana pouze v jedné nebo dvou oslovenych zemich



- Diez: navrh na tpravu TS pro SCRIM tak, aby se tam zahrnuly pfipominky Slovinska
a Spanélska; reakce Roe: TS nejde do detailu a je to tak spravné — detaily at' si
zavedou jednotlivé zemé& na narodni Urovni, pokud se vlozi pfimo do TS, povede to
k tomu, Ze nékteré zemé prestanou tuto TS nasledné pouzivat

- norma k SRl je pfijata pouze v 5 zemich, pouZzivaji ji jen 2

- CTM metodu pouziva pouze Francie, Spanélsko a Némecko

- 3D texture pouZzivaji pouze 3 zemé

- v prabéhu jednani se zjistilo, Ze nékteré informace bude potfeba upfesnit — finalni
verze bude k dispozici

- probéhla diskuse k tomu, ze stale neni ujasnéno na které strané se ma provadét
méfeni PVV — vétSina méfi vpravo

- Diez: navrh na stanoveni vzdalenosti mista méreni od kraje pruhu, reakce Roe: da
se provést, ale pouze pro nové povrchy (kde to neni nutné) a u opakovanych méfeni
se musi méfit ve stopé, kudy jede doprava, Schmidt: je dobré, aby se pfi méfeni tato
vzdalenost zaznamenavala (takto se to déla v Némecku)

- prezentovano také srovnani zafizeni uvedené ve zpravé projektu TYROSAFE D04:

Table 7.1 Main characteristics of the principal devices identified

Measurement Test tyre Vertical Slip ratio (%) T"'pmiﬁgp:r?n:%?a&ed Water film
Device type ] Inflation Ioﬁ,d Other - th .t:lme133
Brand | Pattern Size oressure (MPa) (N} |Standard options? Minimum | Maximum (min)

[ADHERA LFC PIARC [ smoath 165 R15 0,18 2500 | 100 yes 40 120 1

BV115FT LFC__ [Trelleborg T49 0,14 1000 | 17 no 70 70 0.5
GRIPTESTER LFC ASTM | smooth | 254 mm diameter 0,14 250 15 no 5 100 0,5
ROADSTAR LFC PIARC | ribbed 3500 | 18 yes 30 &0 05
ROAR DK LFC ASTM 1551 0,207 1200 | 20 yes 60 a0 0,5
ROAR NL LFC ASTM 1551 02 1200 | 8 yes 50 70 0.5
RWS trailer LFC PIARC [ smooth 165 R15 0.2 1962 | 86 no 50 70 05
SCRIM SFC é‘cﬁclr;‘,l smooth | L‘i;gﬁ e er 0.35 1960 34 no 30 80 0.5
SKIDDOMETER | e | pIARC | ribhed 165 R15 3500 | 100 | yes 40 80 05
KM SFC smooth 78/506 mm 1960 | 34 no 40 &0 08

width/diameter

SRM LFC PIARC | ribbed 165 R15 3500 | 100 yes 40 a0 05
TRT LFC ASTM | smooth 1000 | 25 yes 40 140 0,5
IMAG LFC PIARC | smootn 165 R15 1500 | 15 no 40 140 1

DSCAR LFC ASTM | smooth E524.88 4826 | 18 yes 0,5
PET LFC ASTM [ smootn E524 100 no 1

CDOLIOGRAPH| _ SFC PIARC | smooth 2700 | 34 no a0 a0 05

- zavéry Diez: bylo by dobré pocitat SRI zvlast podle toho na které strané vozidla se
méri, zkoumat vliv rychlosti na SRI, metody CTM a 3D texture zatim nejsou
v Evropé dostatecné rozSifeny

Pro dalsi 3 zafizeni z Francie a UK se bude pfipravovat TS15901 pro méreni
protismykovych vlastnosti vozovek.

Na normu EN 13036-3: Povrchové vlastnosti vozovek pozemnich komunikaci a
letitnich ploch - Zkugebni metody - Cast 3: Mé&feni vodorovnych drenaznich vlastnosti
povrchu vozovky doSel navrh z Francie na jeji revizi. Dokonce padaly i nazory, Ze by se
tato norma mohla zrusit. Kazda zemé by se k tomu méla vyjadfit — tento dotaz byl jiz
Udajné zaslan. Bylo uvedeno, ze v kazdém pfipadé po 5 letech se rozhoduje o nutnosti
revize norem EN.

Prezentace vysledkl projektu Skid-safe a CNOSSOS bylo posunuto na pfisti jednani.



Zaveéry z jednani:
Zavéry z jednani jsou u jednotlivych ukoll uvedeny jiz v textu.

PFisti jednani bude v Guimareas (Portugalsko) ve dnech 31.5.-1.6.2012.

Ukoly vyplyvajici z jednani:

Zpracovat popis pouzivani mezinarodniho indexu nerovnosti IRI a dalSich parametrd,
které pouzivame v CR pro popis podélnych nerovnosti a jejich vyhodnoceni (zodpovida
Nekula).

Poslat pfipominky k navrhu revize EN 13036-8 (zodpovida Nekula).
Vypracovat vyjadfeni k pouzivani EN 13036-3 (zodpovida Nekula, Stryk).

Posoudit navrhy ISO norem pro hluk, doplnit do NAT odborniky pro hluk a navazat
spolupréci s ostatnimi TNK, které se zabyvaji hlukovymi emisemi (zodpovida Stryk).

Projednat pfevod zavadénych ISO norem do CSN (zodpovida Nekula).
Prilohy:

Piiloha 1: VypInény dotaznik méfeni priénych nerovnosti — hloubky vyjetych koleji v CR
(Rut depth calculation method in the Czech Republic - measured by profilometres)
(Stryk)

Pfiloha 2: Prezentace Ceskych zkuSenosti s méfenim a hodnocenim proménnych
parametrd vozovek, srovnavacim méfenim a pouzivanim SRI (Measurement and
evaluation of pavement surface parameters in the Czech republic + harmonisation and
experience with SRI (Nekula, Stryk, VojtéSek)

Pfiloha 3: Vyplnény dotaznik k zjisté€ni pouzivani méficich zafizeni v ¢lenskych zemich
(TS 15901) a vyuziti mezinarodniho indexu protismykovych vlastnosti SRI podle TS
13036-2 (CEN/TC227/WG5/TG2 N°001 F Questionnaire 1 — Skid resistance: TS
implementation, use of other tests and adherence specifications) + komentar (Nekula +
Stryk).

Ve VySkoveé dne 26.11.2011
Podle zpravy o pracovni cesté Ing.Stryka Ph.D. zpracoval:

LeoS Nekula

Méreni PVV

gestor TC 227/ WG5

GSM: +420 603473054
e-mail: L.Nekula@seznam.cz




Leif Sjogren <leif.sjogren@vti.se>

Rut depth calculation method in the Czech Republic - measured by
profilometres

The main use

It is used to have a status of the overall condition (maintenance standard) of the road
network and to control performance.

Transvers profile:

Transverse profile is measured before opening of new road to traffic (in connection to control
of required gradient and surface drainage function), after that it is measured for calculation of
rut depths in periodical intervals.

Basic requirements for collection of transverse profiles:

- transverse profiles up to 3,75 m should be measured

- measured length must be at least 3 m

- measuring speed in interval 35 — 90 km/h

- max distance between sensors is 0,1 m

- right wheel of the measuring car is driving in right wheel path

- first measured point should be on inner edge of traffic marking (line) or close to it

- required accuracy of measured method is +/- 1 mm

- max interval between measured profiles is 10 m (optimal distance for measuring of rut
depths and determination of their type)

Details concerning measurements by ARAN:

- basic measured length = 1,9 m, plus two additional extensions 0,6 m on both sides of
the car, all together = 3,1 m

- ultrasound profiles are used; placed every 0,1 m, with accuracy +/- 1 mm

- distance between sensors is 0,1 m

- transverse profile is measured every 5 m

Calculation of rut depth

Rut depth is defined as highest distance of recorded transverse profile from reference line of
2 m length, which is moving on a pavement surface from one side of a lane (transverse
profile) to another. The distance is measured on perpendicular to reference line in mm. It is
measured separately for right and left wheel path — Rg, R,.




- for each wheel path the max. value of rut depth from all measured transverse profiles
in 20 m sections is recorded

Other calculated parameter is theoretical depth of water in ruts, wg and wy; it is calculated for
20 m sections.

There are other unevennesses which are mentioned in Czech standard CSN 73 6175:
Measurement and evaluation of pavement surface unevenness, which are more applicable to
longitudinal direction but it can occur also in transverse profiles (e.g. concrete slabs):

- step-ls

- ridge — Ig, bump — Ig, drop - Ip

o e

- edgedrop- Ig

i@

Classification according to in Czech standard CSN 73 6175:

Classification

Parameter 1 2 3 4 5

R [mm] R<5 (4)" 5-10 11-22 | 23-35 R>35

' 5 90 km/h

w< 8,0 mm - convenient




w28,0mm -

inconvenient

Results from the calculations

Profile Left rut depth (mm) | Right rut depth | Max rut depth (mm)
(mm)

A 18 18

B 24 24

C

D

E

F

According to Czech methodology rut depth can be calculated only for profile A and B (see
attached file). In case of other profiles C — F we can speak about general unevenness across
the whole lane (pavement). For such case the reference line of 2 m length is not suitable.
Such unevennesses are recorded too (e.g. control tests of surface layers) — by using a
straight bar and wedge, but no parameter for dynamic measurements by special car exists

for it.

In case of new concrete pavements the step between two neighbouring slabs should be

lower than 4 (6) mm.
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Measured parameters

Skid resistance

-PTV accordingto  CSN EN 13036-4

-MTD CSN EN 13036-1

- MPD CSN EN ISO 13473-1,-2,-3

- drainage function OT, CSN EN 13036-3 .

-f, (f,) longitudinal friction (side force) coefficient - CSN 73 6177:2009

Unevenness

- unevenness by profilers accordingto CSN EN 13036-6
- local unevenness by straight edge CSN EN 13036-7
- transverse unevenness - diff. methods CSN EN 13036-8

- straight edge; levelling; longitudinal unevenness: planograph,
systems for IRI, systems with accelerometers gparameter C),
profilometer Dipstick, South Dakota Profiler - CSN 73 6175:2009




Skid resistance — used devices in the Czech Republic

GripTester
CSN P CEN/TS 15901-7

TRT - national reference device
CSN 73 6177:2009 - appendix B
CSN P CEN/TS 15901-4

Unevenness — used devices in the Czech Republic

ARAN — multifunctional diagnostic device




Evaluation system of pavement surface parameters
example on skid resistance — fp (LFC)

TRT device — parametr fp (appendix A CSN 73 6177:2009) :

Speed of Classification levels
measurement
[km-h~] 1 2 3 4 5
40 F,20,68 0,67 az 0,58 az 0,49 az F,< 0,40
0,59 0,50 0,41
60 F,20,60 0,59 az 0,51 az 0,43 az F, =035
0,52 0,44 0,36
80 F,20,53 0,52 az 0,45 az 0,38 az F,=0,31
0,46 0,39 0,32
100 F, 20,47 0,46 az 0,40 az 0,34 az F,=0,28
0,41 0,35 0,29
120 F,20,42 0,41 az 0,36 az 0,31 az F,<0,26
0,37 0,32 0,27
Required values of F, according to CSN 73 6177
Quality grade 1 3 4 5
Fo, PTV
1. Increased
requirements according
toA1.4 "

2. Motorways, first class
roads, roads,

local roads

acceptance of newly constructed pavement (laid surface layer) before opening

for traffic

before the end of warranty period

to start planning of measures to improve skid resistance

to execute the measures

1 All roads with traffic intensity higher than Il (= 500 heavy lorries per day); pedestrian crossings and
junctions — 50 m in urban areas and 100 m in rural areas; arches with radius < 250 m; rise and drop in
longitudinal direction > 8% In sections longer than 100 m.




Skid resistance measurements by
other devices

Measuring devices having CEN TS 15901 can measure in the CR
based on certificate issued by the Ministry of Transport according
to TP 207: Accuracy experiments — devices for measurement of
pavement surface parameters and pavement deflection (2009)

The certificate includes way of conversion of a device values to Fp
values (measured by national reference device TRT).

Conversion equations are obtained based on harmonisation tests
with TRT device which are carried out according to TP 207.

The same evaluation of skid resistance measurements by different
devices is assured this way — appendix A CSN 73 6177:2009.

TP 207

Structure of TP

- Preparation of harmonization tests
- Execution of tests

- Statistical evaluation

- Issuing of certificate

Covered areas

- Skid resistance - fp

- Macrotexture - MPD

- Longitudinal unevenness — IRl
- Bearing capacity - deflection




Starting of harmonization - skid
resistance

From 1972 — device VUD-2

Continuation of harmonization

1979 — 6 VUD-2 devices in operation, start of periodic
harmonization tests

1982 — formation of harmonization centre

1985 — first technical specification focused on harmonization of
VUD-2 devices was issued by the Ministry of Transport,
reproducibility R = 0,05

1995 — development of new device - TRT (Tatra Runway Tester)
1999 — 3 TRT devices in operation, periodic harmonization,
reproducibility R = 0,03

1999 — 2009 periodic harmonization of devices used at airports in
the CR and Slovakia (TRT - 3x, SAAB Friction Tester — 2x,
Skidometer BV 11 and Mu meter)

2005 - international harmonization test in the CR —-TRT (CR),
SCRIM (Germany), 3x GripTester (CR, Austria, Germany),
Skidometer BV11 (Slovakia) - SRI

2008 — harmonization test within SPENS project (FP6) — 8 devices
from NMS




Comparative measurement of the skid resistance devices
in the Czech Republic - Brno 2005

Goals of comparative measurement

In the Czech Republic are used these devices:
- TRT device
- GripTester
- SCRIM

1. To find coefficients A and B for TRT device which
are necessary for calculation of SRI

2. To find correlation equations between these
devices

3. To compare results of direct correlation and SRI
for practice




Devices compared

The following devices were used in comparative
measurement:

- TRT

- GripTester 358 - Consultest — Czech Republic

- Griptester 101 - Mechatronic - Germany

- GripTester 135 - TU Vienna - Austria

- SCRIM - Schniering Ingenieurgesselschaft mbH -

Germany

- Skiddometer BV 11 - Slovak Roads

Administration - Slovakia

For measuring of MPD was used- ARAN Viageos -
Czech Republic

Measured sections

The sections which were measured:

a) at Brno Airport:
- CB1-concrete 1 - 150 m, MPD=0,24 mm
- CB2-concrete 2 - 100 m, MPD=0,33 mm
- AB - asphalt concrete - 150 m, MPD=0,83 mm
- VDZ - road marking - 100 m, MPD=0,30 mm

b) road sections - asphalt concrete:
- road II/430 - 2000 m, MPD=0,19-0,27 mm
- road I/47 - 2000 m, MPD=0,20-0,36 mm




Road Marking and CB2

1. Calculation of A and B for TRT

e For calculation of A and B was used
methodology in prEN 13036-2: 2002
(SRI) and 13036-2: 2006 (SRIn)

e GripTesters gave different results, for this
reason were not used for calculation of
golden value of <<SRI>> (<<SRIn>>)

reproduceability R = 0,20 (requirements
according to TS 15901: 0,06 - 0,08)

e For calculation of <<SRI>> (<<SRIn>>)
were used data from Skiddometer BV 11
and SCRIM




Calculation A and B for TRT

e Road sections were divided to the 100 m
long subsections and the averages of these
subsections were used for calculation

e For GripTesters and for TRT were initial
values A=0 and B=1

e For discarding of the outlier measurement
series were used procedures according
mentioned standard

Calculation a and B for TRT

(SRI - 2002)
06 §2:0,912% }'/“
0,5 £ i3]

7 o4 oEr

0,0 0,1 02 03 0.4 0.5 06 0,7 0.8
SRI mij - TRT

Linear regression of the grand average SRI versus SRI values reported by TRT




Calculation a and B for GT135
(SRI)

0,8

0,7

y =0,6535x + 0,2241
R? =0,8494 l—7%

. .
.

g 04 C

0,3 —

. 4 .

0,2

0,1

0.0 . . . -

0.0 0,1 0,2 0,3 04 0,5 06 07 08

SRI mij - GT135

Linear regression of the grand average SRI versus SRI values reported by GT135

Calculation a and B for GT358
(SRI)

0,8

0,7
y =0,7847x + 0,2388)|
R?=0,789
s o oot
o @ oo ® .
05 o 3V ."-')/{} b
. n. e *e o
Z 04 - et
g o

0,3 - “/ )

0,2

o\

0,1

0,0

0,0 0,1 0,2 0,3 0.4 0,5 0,6 0,7 0,8
SRI mij - GT358

Linear regression of the grand average SRI versus SRI values reported by GT358
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Calculation a and B for SCRIM
(SRI)

0,8

y = 0,8552x + 0,066|
cene
R2=0,9411 /(:-/
-

0,0

0,0 0,1 0,2 0,3 0.4 0,5 0,6 0,7 0,8
SRI mij - SCRIM

Linear regression of the grand average SRI versus SRI values reported by SCRIM

Calculation a and B for Skiddometer
(SRI)

0,8

0,7 4

y = 1,0559 - 0,0224
R? = 0,9581 -

0,6

0,5

0,0

0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
SRI mij - SKIDDOMETER

Linear regression of the grand average SRI versus SRI values reported by SM
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Calculation a and b for So (SRIn - 2006):

So = a*MPDPY

180 ‘ ‘
TRT GT135 [ GT358 | SCRIM SM
160 - a 96 24 6 88 84
b 0,5213 | 0,4585 | -0,1552 | 0,4483 | 0,1141
140 -
120- /
100
[}
(]
80
60
40 / | |
|
20 /
0 T T T
0 0,5 1 1,5 2 2,5
MPD

—TRT —GT135 GT358 SCRIM —SM

<<SRI>>

Calculation of B for TRT
(SRIn - 2006)

0,7

o
1}

0,5 >3
. y = 1,3203x

0,4 1 ° % °

0,3

0,2

0,1

0,0

0,0 0,1 0,2 0,3 0,4 0,5 0,6
<SRI> TRT

0,7
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<<SRI>>

Calculation of B for GT135
(SRIn)

0,7

0,6

0,5 » /

0,4 1 .:' /e
. y =4,3143x
0,3 -

NI

0,1

0,0
0,0 0,1 0,2 0,3 0,4 0,5 0,6
<SRI> GT135

0,7

<<SRI>>

Calculation of B for GT358
(SRIn)

0,7

0,6

y = 16,524x
0,5

0,4

0,3

N

0,1

0,0
0,0 0,1 0,2 0,3 0,4 0,5 0,6
<SRI> GT358

0,7
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<<SRI>>

Calculation of B for SCRIM
(SRIn)

0,7

N /
°o%

05 /
[ )
L ]
f) y = 1,0398x

0,4

0,3 1 /

0,2

0,1

0,0
0,0 0,1 0,2 0,3 0,4 0,5
<SRI> SCRIM

0,6

0,7

<<SRI>>

Calculation of B for Skiddometer
(SRIn)

0,7

0,6

0,5 .

D
0,4 1

y = 0,9822x
0,3 4

0,2 _

0,1

0,0
0,0 0,1 0,2 0,3 0,4 0,5
<SRI> SM

0,6

0,7
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Calculation B for TRT
(SRIn)

e New specific parameter

Percentage
Device Equation Old B B New B |difference old
B and new B
TRT y=1,3203x | 1,000 | 1,3203 1,320 -
GT 135 y=4,3143x [ 1,000 | 4,3143 [ 4,314 -
GT 358 y=16,524x | 1,000 | 16,524 | 16,524 -
SCRIM y=1,0398x [ 0,967 [ 1,0398 1,005 4
SM y=0,9822x | 0,962 | 0,9822 | 0,945 -2

Requirements in the Czech
Republic

e Requirements for friction coefficient from
TRT device for measuring speed 60 km/h
converted to the SRI (SRIn)

Classification

1 2 3 4 5
TRT = 0,60(0,59 - 0,54]|0,53 - 0,44]| 0,43 - 0,35 |< 0,34
SRI 2 0,62)0,61 - 0,58]0,57 - 0,51[{0,50 - 0,44 |< 0,43
SRIn 2 0,67) 0,66 - 0,60]0,59 - 0,49(0,48 - 0,39 |< 0,38

15



2. Regression analysis

e Regression analysis was used to find relation
between TRT and other devices

e Were used the same data as for calculation of SRI
e For regression analysis were used these models:
linear: y = a + bx
multiplicative: y = axP
double reciprocal: y =1/ (a+ b / x)

Tests of the models

e Fisher-Snedocor test of the model
e Student t-test of the parameters of the model
e Analysis of the residuals:

- if the residuals are independent (Durbinov-Watson
statistic)

- if the residuals are random (sign test)

- if the residuals come from normal distribution
N(0,02) (x? goodness of fit statistic and
Kolomogorov test)

- test if the dispersion of the residuals is constant
(homoscedasticity a heteroscedasticity)

16



Final regression model for
TRT and GT135

0.8 /,_". . /
0.6 -
e ]
=
5
04
0.2
0 GRIPTESTER 135 =1,20845 - TRT 1.17806
—_—t
0 0,2 04 0.6 0.8 1
TRT

Final regression model for
TRT and GT358

o ‘ //

06 - L :
4 B

0.4

GT358

0.2 - L o Y
| GRIPTESTER 358 = 1,03003 - TRT 130025

T T T t

0 0.2 04 0.6 0.8 1
TRT
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Final regression model for
TRT and SCRIM

1
08 -]
06 -
= "]
x
o -
? 04
02
0 SCRIM = 1,14677 - TRT 0977189 i
0 0.2 04 05 05 )
TRT

Final regression model for
TRT and Skiddometer

1
0.8
14
g
E 06
w
5
o 4
Q 04 o
[~ i P
v 1 L~
0.2 / :
0] SKIDDOMETER =1/ (0,28473 + 0,618314 / TRT)
0 02 04 0.6 05 1
TRT
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3. Regression between
friction coefficient (TRT-fp)
and SRI

0,8
0,7
L5 y =0,7175x + 0,1359 ==
5 R? = 0,9944 /
E 0,4 J"/
= - //
0,2
0,1
0,0 T T T T T
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
TRT-fp
Regression between friction
coefficient (TRT-fp) and SRIn
0,8
0,7
06 y= 1,12001x-0,0823 .
R =0,936 o°
o5 //
% 04 i bt
0,2
0,1
0,0 T T T T T T
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
TRT-fp
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Comparison of using of regression
analysis, SRI and SRIn

e Measured data from GTs, SCRIM and SM were
converted by equation obtained by regression
analysis to the TRT values. Then were calculated
percentage differences between values from TRT
and other devices. 100 % means range of the
classification from 1 to 5 (for fp it is 0,26).

e SRI (SRIn) obtained from GTs, SCRIM and SM
were compared with SRI (SRIn) obtained by
TRT. Then were calculated percentage differences
between values from TRT and other devices. 100 %
means range of the classification from 1 to 5 [for
SRI (SRIn) it is 0,19 (0,29)].

Comparison of using of
regression analysis, SRI and
SRIn

e Percentage differences related to the range
of the classification

Percentage difference - fp Percentage Percentage

(after conversion to TRT) difference - SRI | difference - SRIn
Average 17 17 38
GT135 SD 14 13 33
Average 23 23 31
GT358 SD 19 18 31
Average 12 11 11
SCRIM SD 5 8 A
Average 12 11 16
SM SD 9 8 12
Average 16 16 24
Average without GT 12 11 13




Conclusion

e TRT device works satisfactory with SRI or
SRIn

e Application of SRI (SRIn) for classification of
the results from different devices is
comparable with the application of the
regression analysis but advantage of the SRI

(SRIN) is that this is a common scale for
all devices

Thank you for your attention
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CEN/TC227/WGS/TG2 Questionnaire 1
Skid resistance: TS implementation, use of other tests and adherence specifications

Name: Leos NekulaCountry: CZECH REPUBLIC Date: 28/09/2011
1. TS IMPLEMENTATION
ADOPTED IMPLEMENTED o .
(translated to your (in your national Explain briefly why it has not be adopted
.. specifications for conformity or implemented in your country.*
official language) testing)

CEN published adherence
device technical specifications

TS 15906-1 RoadSTAR
TS 15906-2 ADHERA

TS 15906-3 ROAR NL

TS 15906-4 TRT

TS 15906-5 ROAR DK

TS 15906-6 SCRIM

TS 15906-7 Griptester

TS 15906-8 SKM

TS 15906-9 DWW NL

TS 15906-10 Skiddometer BV8
TS 15906-11 SRM

TS 15906-12 BV11 and SAAB
Friction Tester
TS 15906-13 Odoliograph

TS 13036-2 SRI

XO OO XXOAdX OO
OO0 0o XddX oo
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USE OF OTHER TESTS
. USED IMPLEMENTED in your = CORRELATED with other
Is this TEST . . o .
in your country? national specifications? tests in your country?
Dynamic Friction Tester (DFT) [] [] []
Circular Texture Meter (CTM) ] ] ]
3D stereo vision for texture [] [] []
ADHERENCE SPECIFICATIONS
TEXTURE in FRICTION in your Which are the thresholds in your country?*
Is there any
your country? country?
conformity SPECIFICATION = =
FOR ACCEPTANCE regarding
conformity SPECIFICATION
FOR MAINTAINANCE X X
regarding
conformity
RECOMMENDATIONS for X X

maintainance regarding

* Please, write your explanations from here on if you need it.



1. The other TSs were accepted as preliminary standards in English language. TRT is used as
national reference device for measurement of the longitudinal friction coefficient. The other
used device is GripTester. SCRIM from Germany was also used in the past.

TS 13036-2 was accepted as preliminary standard but its usage is currently not considered.
SRI index is used to define correlation between national reference device and other devices
used for skid resistance measurements. This is done according to technical specification of the
Ministry of Transport TP 207: Accuracy experiments — devices for measurement of pavement
surface parameters and pavement deflection. Measurement and assessment of skid resistance
of pavement surfaces is carried out according to Czech standard CSN 73 6177.

2. Other test methods mentioned in table 2 are not used in the Czech Republic.

3. Measurement and assessment of pavement surface texture and its skid resistance is used in
the following cases:

- acceptance of newly constructed pavement (laid surface layer) before opening for traffic;
- before the end of warranty period;

- to start planning of measures to improve skid resistance;

- to execute the measures.

The exact values are defined in Czech standard CSN 73 6177.

An example for measurement of skid resistance with TRT device is mentioned below.

Table A.4 — Evaluation of skid resistance measurements with TRT device (F,value)

Speed of Quality grade
measurement

[km.h"] 1 2 3 4 5
40 F»=0,68 0,67az0,59 | 0,58 az0,50 | 0,49 az 0,41 F»<0,40
60 F»=0,60 0,59az20,52 | 0,51a20,44 | 0,43 az 0,36 F:<0,35
80 F»=0,53 0,52az0,46 | 0,45az0,39 | 0,38 az0,32 F»<0,31
100 Fy=0,47 0,46 az0,41 | 0,40az0,35 | 0,34 az 0,29 F,<0,28
120 Fy=0,42 0,41az0,37 | 0,36az0,32 | 0,31 az0,27 F,<0,26




Table A.5 — Required values of F,

Quality grade 1 2 3 4 5
F; P
1. Increased
requirements according
to A1.4 "

2. Motorways, first class
roads, roads, local roads

acceptance of newly constructed pavement (laid surface layer) before opening
for traffic

before the end of warranty period

to start planning of measures to improve skid resistance

to execute the measures

" All roads with traffic intensity higher than Ill (> 500 heavy lorries per day); pedestrian crossings and
junctions — 50 m in urban areas and 100 m in rural areas; arches with radius < 250 m; rise and drop in
longitudinal direction > 8% in sections longer than 100 m.

To the harmonisation of measuring devices:

According to our opinion the fundamental of harmonisation of measuring devices mentioned
in TS 15901 is fulfilment of accuracy requirements, specially the reproducibility. During the
international harmonisation test carried out in the Czech Republic in 2005 the requirements
for reproducibility weren’t fulfilled for the same category of devices — Griptester (from the
Czech Republic, Germany and Austria). The range mentioned in TS for this type of devices is
0,06 — 0,08, the reality was 0,20. That was the reason why these devices were evaluated as
different types of devices used for measurement of pavement surface skid resistance in this
case.

The first step of European harmonisation should be determination of relation of results
between characteristic representatives of device types mentioned in TS 15901. The devices
which are not able to fulfil the requirements of TS 15901 must be harmonised to fulfil the
reproducibility requirements or to be excluded from the harmonisation.

Gradual harmonisation of referenced devices mentioned in TS 15901 can be based on
realisation of accuracy experiment with determination of relation of results of characteristic
representatives of device types after fulfilment of the above mentioned conditions.

As an evidence that it is possible to make correlation between devices measuring longitudinal
and sideway force can be mentioned result of harmonisation test carried out in the Czech
Republic where the best correlation was between TRT and SCRIM.



	Zpráva ze zasedání CEN TC227 WG5 - Madrid 17.-18.11.2011
	Příloha 1 Dotazník na vyjeté koleje
	Příloha 2 Prezentace
	Příloha 3 Dotazník PVV + SRI
	Dotazník PVV
	Komentář k dotazníku PVV


