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Abstract

A Nordic certification system for road marking materials was introduced in 2015. In the first stage, the
certification system applies to the countries of Denmark, Norway and Sweden. In these countries, a
documented product approval will be required in order to use a road marking material on roads
managed by the national road authorities. Product approval will be based on monitored and
documented performance measurements of material samples applied on test fields on public roads.

Today, the certification system includes two test sites: one in Sweden and one in Denmark. However,
the present report only deals with the certification in Sweden. The first round of material application
took place in 2015, while follow-up measurements were carried out around one year later, in 2016. At
this point in time, the wheel passage classes PO, P1, P2, P3 and P4 were reached at the Swedish test
site. In other words, the report presents which materials were certified for the mentioned P-classes in
2016.
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Referat

Ett nordiskt system for certifiering av vagmarkeringsmaterial introducerades 2015. | ett forsta steg
omfattar certifieringen Danmark, Norge och Sverige. | dessa lander kommer i framtiden att kravas
materialgodkannande for att fa anvanda materialet pa vagar som administreras av den statliga
vaghallaren. Materialgodkannandet baseras pa fysikaliska matningar pa material som har applicerats i
provfalt pa allmanna vagar.

| dagslaget omfattar certifieringen tva provfalt, ett i Danmark och ett i Sverige, men foreliggande
rapport behandlar endast resultaten fran Sverige. Initiala métningar gjordes 2015 och uppféljande
matningar efter cirka 1 ar, 2016. Vid denna tidpunkt hade hjulpassageklasserna PO, P1, P2, P3 och P4
uppnatts. Saledes visar denna rapport vilka vagmarkeringsmaterial som godkandes for ovan namnda

P-klasser 2016.
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Preface

This study on certification was initiated by the road authorities in Denmark, Norway and Sweden. The
authorities have formed a steering group consisting of Kenneth Kjemtrup, the Danish Road
Directorate, Bjgrn Skaar, the Norwegian Roads Public Administration and Lars Petersson, the
Swedish Transport Administration.

The study is carried out as a joint project between Ramboll RST AB and the Swedish National Road
and Transport Institute (VTI). The project manager is Trond Cato Johansen, Rambdll and beside him
is a working group consisting of Carina Fors, VTI and Sara Nygardhs, VTI. Moreover, the physical
measurements have been carried out by staff from Rambdll and supervision of the measurements with
staff from VTI. Finally, Sven-Olof Lundkvist, VTI, has been the handyman of the study.

Drgbak, November 2016

Trond Cato Johansen
Project Manager
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Summary

Nordic certification of road marking materials in Sweden 2016

by Trond Cato Johansen (Ramboll RST), Carina Fors (VTI), Sara Nygardhs (VTI) and Sven-Olof
Lundkvist (VTI).

A Nordic certification system for road marking materials was introduced in 2015. In the first stage, the
certification system applies to the countries of Denmark, Norway and Sweden. In these countries, a
documented product approval will be required in order to use a road marking material on roads
managed by the national road authorities. Product approval will be based on monitored and
documented performance measurements of material samples applied on test fields on public roads.

The first round of material tests in Sweden started in May 2015, when 81 materials, 78 for certification
and 3 for manufacturer’s internal test, were applied at the Swedish test site in Sunne. Approximately
two weeks after application, the initial performance of the coefficient of retroreflected luminance Ry,
the luminance coefficient under diffuse illumination Qd, the friction, the chromaticity in daylight, the
chromaticity of retroreflected light (yellow materials, only) and friction were determined.

In 2016, about one year after application, follow-up measurements of the performance parameters
mentioned above were carried out.

The aim of the certification was to determine to which of the roll-over P-classes PO—P5 the road
marking materials belong. However, after only one year of wear on a road with relatively low traffic
volume, only P-classes PO, P1, P2, P3 and P4 were reached.

The initial measurements showed that out of the total 78 materials, six had frictions below requirement
and another two materials were outside the yellow colour box. One year later, in 2016, there were less
problems with friction, instead most rejections were due to low retroreflectivity, and regarding the
yellow materials, night-time colour.

Of the 49 white materials tested for certification, 3 fulfilled the requirement for roll-over class P4, 12
for class P3, 21 for class P2 and 27 for both class P1 and PO. Consequently, 22 of the road markings
tested for certification did not fulfil the requirements for any roll-over class.

The corresponding figures for the 29 yellow materials show that no material fulfilled the requirement
for roll-over class P4, 3 for P3, 5 for P2 and 6 for both P1 and PO. This means that 23 materials did not
fulfil the requirements for any roll-over class.

VTI rapport 912A 9
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Sammanfattning

Nordisk certifiering av vagmarkeringsmaterial i Sverige 2015-2016

av Trond Cato Johansen (Ramboll RST), Carina Fors (VTI), Sara Nygardhs (VTI) och Sven-Olof
Lundkvist (VTI).

En nordisk certifiering av vdgmarkeringsmaterial introducerades 2015 och avser i ett forsta steg
Danmark, Norge och Sverige. | dessa lander kommer krévas ett dokumenterat godkannande av
vagmarkeringsmaterial som anvands pa vagar som administreras av den statliga vaghallaren. Detta
godkannande baseras pa funktionsmatningar pa vagmarkeringar som har applicerats i provfalt.

En forsta testomgang i Sverige paborjades i oktober 2015, da 81 material, 78 for certifiering och tre
for tillverkarnas interna test, applicerades pa det svenska provfaltet norr om Sunne. Cirka tva veckor
efter utldggningen gjordes fysikaliska matningar av vagmarkeringarnas retroreflexion, R,
luminanskoefficient, Qd, friktion, farg i dagsljus och farg i fordonsbelysning (for gula material). Ett ar
senare, 2016, gjordes uppfoljande métningar av ovan ndmnda funktionsparametrar.

Syftet med certifieringen &r att faststélla till vilken av hjulpassageklasserna PO—P5 vagmarkerings-
materialet tillhor. Efter endast ett ar i ett provfalt med relativt liten trafikvolym uppnaddes endast
klasserna PO, P1, P2, P3 och P4.

De initiala matningarna 2015, visade att sex av totalt 78 material hade alltfor Iag friktion och tva
material hade felaktig gul farg. Ett ar senare fanns inte problem med friktionen och de flesta
underkannandena berodde da pa alltfor 1ag retroreflexion.

Av de 49 vita material som testades for certifiering uppfyllde 3 kraven for hjulpassageklass P4, 12 for
klass P3 samt 21 for klass P2 och 27 for bade klass P1 och PO. Saledes uppfyllde 22 material inte
kraven for nagon hjulpassageklass.

Motsvarande resultat for gula material visade att inget av de 29 materialen uppfyllde kraven for
hjulpassageklass P4, 3 for klass P3, 5 for klass P2 och 6 for bade klass P1 och PO. Detta betyder att 23
material inte uppfyllde kraven for nagon klass.

VTI rapport 912A 11
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1. Introduction

A Nordic certification system for road marking materials was introduced in 2015. In the first stage, the
certification system applies to the countries of Denmark, Norway and Sweden. In these countries, a
documented product approval will be required in order to use a road marking material on roads
managed by the national road authorities. Product approval will be based on monitored and
documented performance measurements of material samples applied on test fields on public roads.
Certification in Sweden and Norway will be based on the results from a test site in Sweden and
certification in Denmark will be based on the results from a test site in Denmark. The results from the
Danish test site are presented in a separate report (Johansen et al., 2016).

The first round of material tests in Sweden started in May 2015, when 81 materials were applied at the
Swedish test site in Sunne. 78 materials — 49 white and 29 yellow — were applied as certification
materials. Consequently, 3 manufacturer’s internal test materials, not included in this report, were
applied.

In the summer 2016, follow-up measurements of the performance parameters coefficient of
retroreflected luminance R, luminance coefficient under diffuse illumination Qd, chromaticity in
daylight, chromaticity of retroreflected light (yellow materials only) and friction were carried out.

Materials are certified in relation to the number of wheel passages they will stand. Measurements of
the transversal distribution of wheel passages have been carried out at the test sites, and wheel passage
classes (P classes) have been determined for each of the six lines. At the Swedish test site, the P-
classes PO, P1, P2, P3 and P4 were reached.

The present report documents the results of the one-year follow-up measurements, i.e. the report
presents which materials were certified for the P-classes mentioned above. Results for higher P-classes
will be published in 2017.

The report includes results of materials registered as certification materials. Results of materials
registered as test materials will be available only to the specific participant.

The certification system is further described in the document Nordic certification system for road
marking materials — Version 3:2016 (Fors, Johansen and Lundkvist, 2016) which is freely available at
www.vti.se/en/publications. The document is referred to as NCSRM-3:2016 in the present report.
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2. Test site

2.1. General

The road used for the test site is a two-lane rural road located at European road E45, approximately
10 km north of Sunne, Sweden, 130 km east of Oslo, Norway. The road is relatively straight and flat
and without any major junctions and has an AADT of around 3 900 vehicles/day in two directions,
with a posted speed limit of 90 km/h. The width of the road is 9.0 m and each lane is 3.75 m wide.
Figure 1 shows the test site at the time of application.

Figure 1 The test site in Sweden at the time of application in 2015.

The road surface consists of a thin asphalt overlay which was laid in 2012. The roughness class is
RG3, i.e. the averaged measured texture depth is in the range 0.90 — 1.20 mm.

The Kdppen classification of the test site is Dfb, close to the boundary of the Dfc climate zone, based
on data for the period 1951-2000 (Kottek et al. 2006). The climatic class of the Swedish test site
according to EN 1824 is C3. The extent of winter maintenance may vary a lot between years.

Studded tyres are permitted in Sweden from 1 October to 15 April. In 2014, the amount of cars using
studded tyres in Karlstad, 70 km south of the test site, was 80 % (Trafikverket 2014).

Further details can be found in NCSRM-3:2016.

2.2. Traffic volume and wheel passages

Measurements of wheel passages were carried out the first week in October, 2015. The measurement
equipment, which is based on coaxial cable technigque, was placed in an empty position in the middle
of the test field. Wheel passages were registered for one week.

14 VTI rapport 912A



On average, 1690 vehicles were registered per day (in one direction), 87.7 % passenger cars and 12.2
% heavy vehicles. The traffic flow was the highest on Friday (2007 vehicles) and the lowest on
Saturday (1257 vehicles).

The registered traffic flow was compared to AADT information provided by the Swedish Transport
Administration (STA), and it was found that the latter was 15.7 % higher. STA has a measurement
point 1 km south of the test site, and for this point there is a theoretical model of traffic flow variations
over the year available. This model confirms that our measurements were carried out when the traffic
flow is relatively low (traffic flow peaks during the winter and summer holidays) and thus, our data
was adjusted according to the STA data (i.e. increased by 15.7 %).

The transversal distribution of wheel passages tend to move to the centre line in darkness compared to
daylight. At the test site, passenger vehicles were positioned 9 cm more to the left and heavy vehicles
were positioned 23 cm more to the left in darkness. This was adjusted for by calculating normalized
wheel passage curves for daylight and darkness, and multiplying them by the amount of traffic that
passes in daylight and darkness, for each week during the year. Daylight was defined to start when
morning civil twilight begins, and to end when evening civil twilight ends. Darkness was defined to
start when daylight ended and to end when daylight began.

Figure 2 shows the distribution of wheel passages for the average week, adjusted for STA’s AADT
data and for variations in distribution due to the light conditions.

AADT- and light adjusted wheel passages per week
10000 L L L L L L L L L

All
Cars
Heaw wehicles

9000 -

8000 -

7000 -

6000 [~

5000 -

Wheel passages

4000 -
3000 |-
2000 -

1000 [~

£t r r r\ \¥q—/r// r r — r r
0 50 100 150 200 250 300 350 400 450 500
Distance from right edge of Line 1 (cm)

Figure 2. Wheel passages at the Swedish test site per week, adjusted for AADT and light conditions.
The dashed areas correspond to the seven lines (line 1 to the left, line 7 to the right). Please note that
the shoulder is to the left in the figure.
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Table 1 shows the number of wheel passages per line and week, as an average for the 15 cm wide area
in the centre of the line (corresponding to the measurement area, see Figure 3 - 5).

Table 1. Number of wheel passages per line and week.

Line Line 2 Line 3 Line 4 Line 5 Line 6 Line 7

Number of wheel

663 8787 2738 1830 8394 1918
passages per week

2.3.  Weather conditions

The weather conditions from May 2015, when the materials were applied, to May 2016, when the first
follow-up measurements were carried out are shown in Table 2.

Table 2. Weather conditions at the Swedish test site, from May 2015 to May 2016. Refers to
Gustavsfors, about 50 km northeast of Sunne.

Weather parameter Value
Annual average temperature 59°C
Average summer temperature (Apr-Sep) 11,5°C
Average winter temperature (Oct-Mar) 0,4°C
Annual precipitation 767 mm
Number of sun hours (Karlstad) 159 h
Number of weeks with snow 11
Number of times the snow plough has operated 39
Number of times the road has been salted 61

Weather data was retrieved from the Swedish Meteorological and Hydrological Institute (SMHI) open
data service?. Information about snow plough operations and salting was obtained from the Swedish
Road Administration.

! http://opendata-download-metobs.smhi.se/explore/
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3. Performance measurements

3.1. General

Measurements of all performance parameters were carried out by operators from Rambdéll, supervised
by an observer from VTI. All measurement equipment were calibrated according to recommended
procedures.

At the Swedish test site, the performance measurements for all P-classes were carried out in August
2016 (week 39).

3.2. Methods and measuring instruments

3.2.1. Coefficient of retroreflected luminance RL and luminance coefficient under
diffuse illumination Qd

The coefficient of retroreflected luminance, R, and the luminance coefficient under diffuse
illumination, Qd, were measured using an LTL-XL (Delta, Denmark). Measurements were taken at
three points diagonally within the measurement area of 0.15 x 1.5 m, defined by EN 1824, Figure 3.
The result of an individual line was calculated as the average of the three measurements.

In case there was a substantial difference in wheel passages across a line — observed both from the
calculations of wheel passages and at the test site — the measurement points were moved towards the
side with less wheel passages, in order to reduce measurement uncertainty. This applies for all
materials to line 5 in class P2 at the Swedish test site.

Direction of
traffic

Figure 3. The measurement points (red crosses) for R. and Qd were placed diagonally within the
measurement area (grey) defined by EN 1824.

The markings were not cleaned before the measurements, but in case a substantial part of the
measurement area was abnormally dirty (e.g. oil stain), the instrument was moved in the longitudinal
direction to the closest area not affected by abnormal dirt.

3.2.2. Chromaticity coordinates

Chromaticity coordinates were measured in one point on each line, located at the centre of the line,
Figure 4. A Konica Minolta Spectrophotometer CM-2500c was used to measure the colour
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coordinates. The chromaticity coordinates of yellow materials in retroreflected light (night-time
colour) were measured by an LTL 2000Y (Delta, Denmark).

] Direction of
traffic

Figure 4. The measurement points (blue crosses) for chromaticity coordinates were placed in the
centre of the lines.

For materials with a high degree of wear, the measurement was taken at an area where the material
was intact, if possible. For materials that had a very non-homogenous surface (due to unevenly
distributed drop-on), an area that appeared to represent the average surface of the material was
selected as measurement point. In some cases several measurement points were selected, to ensure
correct chromaticity coordinates. These points had to be located within the grey area in Figure 4.

The markings were not cleaned before the measurements, but in case a substantial part of the
measurement area was abnormally dirty (e.g. oil stain), the instrument was moved to the closest area
not affected by abnormal dirt.

3.2.3. Friction

Friction measurements were carried out using a Portable Friction Tester, PFT (Coralba, Sweden),
along the centre of each line, Figure 5. The PFT takes a sample approximately every 1.9 cm and thus,
about 70 samples are taken on each line. The result of an individual line is calculated as the average of
all samples from that line.

In case there were any notches, joints or other abnormalities on the marking surface, the measurement
area/line was either reduced or moved somewhat, so that no samples were taken from the abnormality.

Friction was measured on wetted markings. The friction measurements were always carried out after
the measurements of the coefficient of retroreflected luminance, Ry, the luminance coefficient under
diffuse illumination, Qd, and chromaticity coordinates.

The PFT instrument is further described in (Walivaara, 2007).
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Direction of
traffic

Figure 5. The measurement areas (green lines) for friction.

3.3.  Weather conditions

During the measurements in week 22, it was mostly sunny. The air temperature was 18-26 °C, the
temperature of the road marking surface was 23-30 °C and the relative humidity was 45-70 %. The
road surface was completely dry.

Also in week 39 the weather was dry and relatively warm for the season. The relative humidity was
50-70 %. The road surface was completely dry.
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4. Performance requirements

4.1. Performance parameters
The performance requirements include four parameters, which are given in Table 3.

Table 3. Performance requirements.

White Yellow
Performance parameter : .
markings markings
Coefficient of retroreflected luminance, R. dry [mcd/m?/Ix] > 150 >100
Luminance coefficient under diffuse illumination, Qd [mcd/m?/Ix] > 130 > 100
Friction, [PFT units] >0.521 >0.52¢
Chromaticity coordinates, X, y * b

1) The requirement of PFT units is equivalent to 50 SRT units.

*) According to EN 1436

**) Includes both daytime and night-time colour. Daytime colour: according to class Y1 in EN 1436. Night-time colour:
according to ASTM D6628.

4.1.1. Special considerations regarding friction

The translation from PFT units into SRT units and vice versa results in an uncertainty of
approximately 10 % (Walivaara, 2007). Consequently, there is a risk that a reading of a value just
below 0.52 PFT units, in fact has 50 SRT units and therefore should fulfill the requirement.

In order to minimize the risk that materials are rejected because of the uncertainty when
translating PFT units into SRT units, the required limit for approval was lowered by
approximately 10 % or 0.05 PFT units, from 0.52 to 0.47.

4.2. Certification in relation to P-classes

Materials are certified in relation to the number of wheel passages they will stand. The six lines within
the driving lane are exposed to different numbers of wheel passages, which means that different roll-
over classes are reached on different lines at different times.

Roll-over classes according to EN 1824 are determined from the measurements of wheel passages for
each of the six lines, Table 4.

Materials are thus certified for a certain roll-over class (P-class). In order to be certified, all four
performance requirements must be fulfilled for that particular class.

At the initial measurements only PO can be evaluated and the performance is the average of all six
lines.

At the follow-up measurements, the performance parameters are defined as the registered value of the
line which is closest to the centre of a certain P-class (see 4.2).

The materials have to fulfil the requirements for all classes lower than that it is certified for, provided
that the lower classes exist on the test field. Example: In order for a material to be certified as a P3
material, the performance requirements have to be fulfilled also for classes PO, P1 and P2.
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If a material has been certified for a certain P class after one year (i.e. at the 1 year follow-up

measurement), this certification is valid irrespective of the results of the measurements after two years.

The 2 year follow-up measurements are merely used to evaluate whether the material fulfils the
requirement for a higher P class than what it is already certified for.

Table 4. Roll-over classes, EN 1824,

Roll-over class Number of wheel passages
PO <50 000

P1 Between 50 000 and 60 000
P2 100 000 + 20 %

P3 200 000 + 20 %

P4 500 000 * 20 %

P5 1 000 000 * 20 %

P5.5 1 500 000 + 20 %

P6 2000 000 * 20 %

42.1. P-classes at the Swedish test site

At the Swedish test site, P-classes PO—P4 were reached in 2016, and P-class P5 is expected to be
reached in 2017. The dates for the follow-up measurement were selected so that all P-classes were

represented by one line, Table 5.

Table 5. P-classes at the Swedish test site.

Roll-over class | Lines Measured

PO Line 2 August 2016
P1 Line 2 August 2016
P2 Line 7 August 2016
P3 Line 4 August 2016
P4 Line 6 August 2016
P5 - Summer 2017

VTI rapport 912A
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5. Certification of materials

Materials that have received certification from the Swedish test site are approved for use in Norway
and Sweden. The certification is valid forever or until the requirements are changed.

Tables 6 — 30 show the results for roll-over classes PO, P1, P2, P3 and P4, for white and yellow
materials, respectively. In these tables a performance value lower than the requirement has orange
background. Furthermore, A means that the road marking material was approved and NA not approved.

If there is no value in a cell, “worn” means that the road marking was wrenched. “Missing” means that
the road marking was never applied.

Materials not approved in the initial measurements 2015 are marked with red background.
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5.1. White materials

Table 6. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class PO. Manufacturers C-K.

Manufacturer

Spray Briteline 150 (SW)

i RL Qd | Friction | Colour | Appr.
fxgaa%ofg A8 27 82 0.92 oK NA
ccfigoéﬁ'o?B 23 73 0.91 (o]¢ NA
gl'eé‘ggﬁgAB- A3 174 | 185 | 0.68 | OK A
SCAeESgSOAgAgEI*é AIS 174 | 182 | 074 | OK A
glleéggso' AB, A/S 156 | 181 | 0.68 OK A
Cleanosol AB. AVS, LKF AIS 197 | 188 | 0.68 | OK A
Cleanosol AB. AS, LKF AIS 185 | 181 | 0.69 | OK A
gll_e?"llgslo'Rng AlS, LKF AJS 162 | 189 | 077 | OK A
%egggﬁl AB, AIS, LKF A/S 118 187 0.77 oK NA
Crystalex W2015.5 103 | 168 | 079 | OK | WA
Crystalex W2015.5 it A B T W
123 | 177 | 077 | oK NA
Egrr;;fpllzag?ltz W2015.1 it 7 075 oK e
H‘;tmlvfaeﬁ(' 'E“éi 112 | 164 | 0.73 oK NA
EiitBer)i(te WR EXTR 133 163 072 oK "
198 | 172 | 066 | OK NA
Egtt |\I\//|I iI;( &l white 198 193 0.6 oK i,
e 0 | w7 | om | o | 4
ExrScreed Britline 150 (SW) 193 | 191 | 070 | ok | A
Kelly Bros (Erinline) Ltd 202 181 0.70 OK A
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Table 7. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class PO. Manufacturers L-S.

m:tr;l:;‘:;:turer RL Qd | Friction | Colour | Appr.
bﬁ;ggg@ﬂgg AIS 166 176 0.66 OK A
bﬁ;}é\:lnz;\t\e/zstgA/S 232 173 0.58 OK A
bﬁ;gfﬁgggg AIS 168 185 0.71 OK A
bﬁ;gﬂggﬂg? AIS 150 179 0.76 OK A
t::riaw(a;iil‘?i AIS 235 173 0.78 OK A
t::riaw(a;iﬁls AIS 213 174 0.70 OK A
Ilsgrfwa'\r/lia;iilaslg S 164 164 0.87 OK A
Aoaouts BOTNO 8 | 104 | 080 | ok | wa
Zﬁj;ggﬁttee S[r)n ESHT 44 e 0.91 OK NA
E:g%n;x\,lvﬂﬂ:s;ﬁﬁ?ps 351 168 0.68 OK A
gwirrf&;ﬁ tsgéaﬁfé’rv“vﬁi'é 109 169 | 0.65 OK NA
gwirrf&ﬁ tEgll?aFflgr\?inTe 157 175 | 0.66 OK A
iﬁggsotgyv?/u;ger Lackf. GmBH > = 0.87 o "
E\i’ﬂg?o\u/t?wfg GmBH 23 79 0.88 OK NA
E\il\r/:[;g?ottlg] Vti/ul%ger Lackf. GmBH 23 75 0.87 OK NA
?(\;%\ga 348 151 0.61 OK A
?(\;%\ga 162 150 0.70 OK A
?(\;%\ga 121 125 0.78 OK NA
?(\;%\gia 313 162 0.70 OK A
i;%\lzia 145 158 0.71 OK NA
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Table 8. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class PO. Manufacturers T-V.

m:tr;l::‘:;:turer RL Qd | Friction | Colour | Appr.
IEE\%%AD 3059 (white) e 91 | 085 OK NA
Eii'f,ﬁgf‘k?,{.gw 218 182 | 0.68 oK A
Egﬁ;&%ﬁ spray 35N 166 165 | 0.76 OK A
Iﬁﬁgkomarkermg 195 186 | 0.59 OK A
}I'/ﬁlel:r\:{c?l?t Nausta 194 190 0.85 oK A
\T’ﬁ'e‘ﬁrﬁ';‘.?t Gaula 152 190 | 0.90 OK A
\I-/|?drpc:((::;)yll WBM F500 30 84 0.89 OK NA
xﬁaaSA 15 25 81 0.87 OK NA
x:STaf\%SA 12 23 77 | 0.86 oK NA
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Table 9. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P1. Manufacturers C-K.

m:tr;l:;‘:;:turer RL Qd | Friction | Colour | Appr.
28%%?8 A8 27 82 0.92 oK NA
cc;'ff\BOZ%B’?B 23 73 0.91 oK NA
&'ﬁ?;‘;’ S,%AB' AIS 174 185 0.68 OK A
%‘*E‘SES‘),LQ\Q?(; ASS 174 182 0.74 oK A
?1'6.228 ol AB, AIS 156 181 0.68 oK A
S'f ZQ‘;?L@B' AIS, LKEAJS 197 188 0.68 OK A
(c;::_e ZEESZOIFQB’ AIS, LKEAJS 185 181 0.69 oK A
g.l_e ?TEEOIFQB’ AIS, LKEAIS 162 189 0.77 oK A
f;eé‘g‘g’ s,\?l AB, AJS, LKF AIS 118 187 0.77 OK NA
E?;Z.il;r\],t\,zoms 103 168 0.79 oK NA
E?;Z.il;r\],t\,zomﬁ 121 177 0.79 oK NA
123 177 0.77 oK NA
Egrr;ipﬂéﬂi W2015.1 99 171 0.75 OK NA
H‘;{{“@;ﬁﬂ ééi 112 164 0.73 oK NA
Eiitgeﬁi(te WR EXTR 133 165 0.72 OK NA
E&t ,\'\,f i';( &' white 198 193 0.66 OK A
Eftl:);sBc:gesd(EB::gm? 1|%tc§j(sw1) 180 187 0.74 OK A
Eftu.);sBc:gesd(gmig? 1|§t(;j(svv) 193 | 191 | 070 | OK A
Soray Briteine 150 (GW). 202 | 181 | 070 | oK | &
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Table 10. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P1. Manufacturers L-S.

m:tr;l:;‘:;:turer RL Qd | Friction | Colour | Appr.
bﬁ;:ﬁgﬂgg AIS 166 176 0.66 OK A
\L/:;!:h:r/ln?t\e/I}ELSgA/S 232 173 0.58 OK A
bﬁ;:ﬂnitgggg AIS 168 185 0.71 OK A
bﬁ;:ﬁgﬂg? AIS 150 179 0.76 OK A
t::riaw(a;ii&li AIS 235 173 0.78 OK A
t:zriaw(a;?zﬁls AIS 213 174 0.70 OK A
Ilsgrfwa'\r/lia;iilaslg e 164 164 0.87 oK A
Acoouts BETNO 48 | 104 | 089 | ok | wa
Zﬁj;ggﬁttee S[r)n ESHT 44 o 0.91 OK NA
E:grz]ng(xvmg:s;;ﬁiApS 351 168 0.68 OK A
gwirrf&;ﬁ tsgéaﬁfé’rv“vﬁi'é 109 169 | 0.65 OK NA
gwirrf&ﬁ tEgll?aFflcér\?vﬁilt_'e 157 175 0.66 OK A
iﬁggsotgyv?/u;ger Lackf. GmBH . = 0.87 o "
E\i/\rl]?ggfohlt?wf; GmBH 23 79 0.88 OK NA
Emfg?obt'g] Vti/ul%ger Lackf. GmBH 23 75 0.87 OK NA
i\;%\;ia 348 151 0.61 OK A
f(\;%\ga 162 150 0.70 OK A
f(\;%\ga 121 125 0.78 OK NA
i\;%vlia 313 162 0.70 OK A
f(\;%vzia 145 158 0.71 OK NA
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Table 11. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P1. Manufacturers T-V.

m:tr;l::‘:;:turer Ru Qd | Friction | Colour | Appr.
IEE\%%AD 3059 (white) e 91 | 085 OK NA
Lioetlgr:gﬁ((\)/ﬁ%,\, 218 182 0.68 OK A
Eloetlrlr?aji(\)/){q spray 35N 166 165 0.76 OK A
I_ll‘_?pfi:gl%markering 195 186 0.59 OK A
}I'/ﬁlel:r\:{c?l?t Nausta 194 190 0.85 oK A
}r/ﬁ(l;;r\{qlcr,ﬁt Gaula 152 190 0.90 OK A
\I-/|?drpc:((::;)yll WBM F500 30 84 0.89 OK NA
xﬁaaSA 15 25 81 0.87 oK NA
xﬁa((/)BA 12 23 77 0.86 OK NA
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Table 12. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P2. Manufacturers C-K.

Spray Briteline 150 (SW)

Manufacturer .

Material RL Qd | Friction | Colour | Appr.

Cleanosol AB worn worn "

AQ 6010

Cleanosol AB worn worn "

CLAQ 6007

Cleanosol AB, A/S

31 E35 NO 178 192 0.76 OK A

Cleanosol AB, A/S

50 EP40 Agglo 180 187 0.79 OK A

Cleanosol AB, A/S

31 E35 170 183 0.77 OK A

Cleanosol AB, A/S, LKF A/S

CL 35E1 R3 222 190 0.76 OK A

Cleanosol AB, A/S, LKF A/S

CL 35E2 R3 218 183 0.72 OK A

Cleanosol AB, A/S, LKF A/S

CL 71E1 R3 144 164 0.79 OK NA

Cleanosol AB, A/S, LKF A/S

45530 N 112 187 0.78 OK NA

Ennis Flint

Crystalex W2015.5 127 181 0.80 OK NA

Ennis Flint ;

Crystalex W2015.6 156 193 0.81 OK NA
145 201 0.84 OK NA

Ennis Flint

Sprayplastic W2015.1 127 192 0.87 OK NA

Hermseal A/S

MeltMark ESP 127 194 0.83 OK NA

Hitex .

HiBrite WR EXTR 152 171 0.81 OK NA

Hot Mix Oy

Hot Mix 1A white 179 203 0.83 OK A

Kelly Bros (Erinline) Ltd

Extr./Screed Briteline 150 (SW1) 160 188 0.81 OK A

Kelly Bros (Erinline) Ltd

Extr./Screed Briteline 150 (SW) 179 190 0.80 OK A

Kelly Bros (Erinline) Ltd 180 186 0.81 oK R

1 The reason for NA is that the road marking was not approved for roll-over class PO.
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Table 13. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P2. Manufacturers L-S.

m:tr;ﬂ:fturer Ru Qd | Friction | Colour | Appr.
\L/:;ch:rArﬁthg:)S AIS 171 183 0.79 OK A
LKF Materials A/S

Viatherm Viking 240 180 0.71 oK A
bﬁ;:ﬂﬁgﬂgg AS 175 200 0.82 OK A
bﬁ;gf;ﬁﬂgf AIS 173 196 0.78 OK A
t::riaw(a;illaggli AIS 229 187 0.75 oK A
t::riaw(a;inl%ls AIS 179 193 0.87 OK A
Iﬁga'\ria;eﬂ%'; AIS 161 177 0.91 oK A
Plastiroute GmBH o orn -
AquaRoute BST-NO w w

Plastiroute GmBH worn worn "
AgquaRoute HD BST

Promax Industries ApS

Promax white prime 339 192 0.72 OK A
Swarco Vestglas GmBH

Swarcoterm SRP15 white 99 183 0.80 OK NA
Swarco Vestglas GmBH

Swarcoterm ERP15 white 176 181 0.87 OK A
Swarco Limburger Lackf. GmBH A
Limboroute W 13 worn worn

Swarco Vestglas GmBH worn worn "
Limboroute W15

Swarco Limburger Lackf. GmBH orn orn A
Limboroute W16 w w

Svevia .. ..

X204 missing | missing NA
?(\;%\ga 28 78 0.81 OK NA
?(\;%\ga 151 151 0.82 OK NA?
?(\;%Vlla missing | missing NA
f(\;%\lgla 154 176 0.78 OK NA?

1 The reason for NA is that the road marking was not approved for roll-over class PO.
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Table 14. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P2. Manufacturers T-V.

Manufacturer I

Material RL Qd | Friction | Colour | Appr.
e oy i worn | worn NA
TEKNOROAD 3059 (white)

Tielinja Oy

Hotmark VH35N 213 188 0.80 OK NA
Tielinja Oy

Hotmark VH spray 35N 150 170 0.84 OK A
Trafikmarkering

TTP 30 189 194 0.64 OK A
Veluvine

Thermolit Nausta 167 175 0.92 OK A
Veluvine

Thermolit Gaula 143 211 0.96 OK NA
ool worn | worn NA
Hidrocryl WBM F500

Vi worn | worn NA
VIT VISA 15

Vil worn | worn NA
VIT VISA 12
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Table 15. The performance of the participating certification road markings at the Swedish test field in
2016. Roll-over class P3. Manufacturers C-K.

Manufacturer .

Material RL Qd | Friction | Colour | Appr.

Cleanosol AB worn worn "

AQ 6010

Cleanosol AB worn worn "

CLAQ 6007

Cleanosol AB, A/S

31 E35 NO 138 187 0.72 OK NA

Cleanosol AB, A/S

50 EP40 Agglo 160 181 0.73 OK A

Cleanosol AB, A/S

31 E35 138 178 0.70 OK NA

Cleanosol AB, A/S, LKF A/S

CL 35E1 R3 181 182 0.69 OK A

Cleanosol AB, A/S, LKF A/S

CL 35E2 R3 163 173 0.73 OK A

Cleanosol AB, A/S, LKF A/S 5

CL 71E1 R3 150 155 0.77 OK NA

Cleanosol AB, A/S, LKF A/S

45S30 N 116 176 0.77 OK NA

Ennis Flint

Crystalex W2015.5 121 180 0.74 OK NA

Ennis Flint

Crystalex W2015.6 133 186 0.76 OK NA
123 191 0.80 OK NA

Ennis Flint

Sprayplastic W2015.1 89 184 0.82 OK NA

Hermseal A/S

MeltMark ESP 96 185 0.79 OK NA

Hitex 1

HiBrite WR EXTR 153 170 0.73 OK NA
153 175 0.73 OK NA

Hot Mix Oy

Hot Mix 1A white 141 198 0.75 OK NA

Kelly Bros (Erinline) Ltd orn o A

Extr./Screed Briteline 150 (SW1) W W

Kelly Bros (Erinline) Ltd

Extr./Screed Briteline 150 (SW) 95 131 0.78 OK NA

Kelly Bros (Erinline) Ltd

Spray Briteline 150 (SW) 93 131 0.73 oK NA

1 The reason for NA is that the road marking was not approved for roll-over class PO.
2 The reason for NA is that the road marking was not approved for roll-over class P2.
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Table 16. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P3. Manufacturers L-S.

m:tr;ﬂ:fturer Ru Qd | Friction | Colour | Appr.
bﬁ;:ﬂrﬁtgﬂgg AIS 158 183 0.70 OK A
LKF Materials A/S

Viatherm Viking 189 178 0.67 oK A
\L/:;;(Ia\r/ln?tg{(lgl)s A 158 192 0.74 OK A
bﬁ;:ﬁgﬂg? AIS 154 189 0.75 OK A
Iﬁr';ia'\rf(aéeéﬁlf AIS 241 178 0.77 OK A
Iﬁr';ia'\rf(aéeﬂ%'; AIS 158 197 0.69 OK A
Iﬁ:;ia'\ria;ig; AIS 127 172 0.84 oK NA
Plastiroute GmBH o orn -
AquaRoute BST-NO w w

Plastiroute GmBH worn worn "
AgquaRoute HD BST

Promax Industries ApS

Promax white prime 247 180 0.72 OK A
Swarco Vestglas GmBH

Swarcoterm SRP15 white 93 172 0.71 OK NA
Swarco Vestglas GmBH

Swarcoterm ERP15 white 154 180 0.69 OK A
Swarco Limburger Lackf. GmBH NA
Limboroute W 13 worn worn

Swarco Vestglas GmBH worn worn "
Limboroute W15

Swarco Limburger Lackf. GmBH orn orn A
Limboroute W16 w w

i\;%\ga 171 142 0.79 OK NA?
i\;%\ga 42 93 0.83 oK NA
i\;%\ga 60 109 0.79 OK NA
?(\;%Vlla 194 169 0.71 OK NA?
f(\;%\lgla 120 155 0.73 OK NA

1 The reason for NA is that the road marking was not approved for roll-over class P2.
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Table 17. The performance of the participating certification road markings at the Swedish test field in
2016. Roll-over class P3. Manufacturers T-V.

Manufacturer L

Material RL Qd Friction | Colour | Appr.
Teknos Oy worn worn NA
TEKNOROAD 3059 (white)

Tielinja Oy

Hotmark VH35N 188 177 0.70 OK NA
Tielinja Oy

Hotmark VH spray 35N 58 113 0.79 OK NA
Trafikmarkering

TTP 30 161 186 0.58 OK A
Veluvine worn worn NA
Thermolit Nausta

Veluvine worn worn NA
Thermolit Gaula

vernicol orn orn NA
Hidrocryl WBM F500 W W

Visafo worn worn NA
VIT VISA 15

Visafo worn worn NA
VIT VISA 12
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Table 18. The performance of the participating certification road markings at the Swedish test field in
2016. Roll-over class P4. Manufacturers C-K.

Manufacturer o

Material R Qd Friction | Colour | Appr.

Cleanosol AB worn worn A

AQ 6010

Cleanosol AB worn worn A

CLAQ 6007

Cleanosol AB, A/S

31 E35 NO 113 189 0.81 OK NA

Cleanosol AB, A/S

50 EP40 Agglo 136 190 0.81 OK NA

Cleanosol AB, A/S

31 E35 110 186 0.82 OK NA

Cleanosol AB, A/S, LKF A/S

CL 35E1 R3 148 192 0.80 OK NA

Cleanosol AB, A/S, LKF A/S

CL 35E2 R3 134 187 0.80 OK NA

Cleanosol AB, A/S, LKF A/S

CL 71E1 R3 126 192 0.82 OK NA

Cleanosol AB, A/S, LKF A/S

45 S30 N 93 189 0.77 OK NA

Ennis Flint worn worn NA

Crystalex W2015.5

Ennis Flint

Crystalex W2015.6 109 181 0.83 OK NA
46 122 0.84 OK NA

Ennis Flint worn worn NA

Sprayplastic W2015.1

Hermseal A/S

MeltMark ESP 91 180 0.87 OK NA

Hitex

HiBrite WR EXTR worn | worn NA
125 198 0.83 OK NA

Hot Mix Oy

Hot Mix 1A white 119 200 0.81 OK NA

Kelly Bros (Erinline) Ltd orn orn A

Extr./Screed Briteline 150 (SW1) W W

Kelly Bros (Erinline) Ltd worn worn NA

Extr./Screed Briteline 150 (SW)

Kelly Bros (Erinline) Ltd worn worn NA

Spray Briteline 150 (SW)
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Table 19. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P4. Manufacturers L-S.

m:tr;l:;‘:;:turer Ru Qd | Friction | Colour | Appr.
bﬁ;gﬂ,ﬁﬁﬂgg AIS 91 152 0.84 OK NA
LKF Materials A/S

Viatherm Viking 152 173 0.83 OK A
LKF Materials A/S worn worn "
Viatherm SK60

bﬁ;:ﬁgﬂg? AIS 115 184 0.80 OK NA
LKF Materials A/S worn worn "
Premark SK151

t::riaw(a;??gls AIS 152 170 0.82 OK A
LKF Materials A/S o orn -
Premark SK153 w w

Plastiroute GmBH orn orn -
AquaRoute BST-NO w w

Plastiroute GmBH worn worn "
AgquaRoute HD BST

Promax Industries ApS

Promax white prime 244 176 0.75 oK A
Swarco Vestglas GmBH

Swarcoterm SRP15 white 76 183 0.82 OK NA
Swarco Vestglas GmBH

Swarcoterm ERP15 white 134 189 0.87 OK NA
Swarco Limburger Lackf. GmBH worn worn A
Limboroute W 13

Swarco Vestglas GmBH worn worn "
Limboroute W15

Swarco Limburger Lackf. GmBH worn worn A
Limboroute W16

i\;%\ga worn worn NA
?(\;%\ga worn worn NA
?(\;%\ga 39 105 0.75 OK NA
?(\;%Vlla 218 170 0.76 OK NA?
f(\;%\lgla 133 155 0.74 OK NA

1 The reason for NA is that the road marking was not approved for roll-over class P2.
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Table 20. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P4. Manufacturers T-V.

Manufacturer .

Material RL Qd | Friction | Colour | Appr.
Teknos Oy ; worn worn NA
TEKNOROAD 3059 (white)

Tielinja Oy

Hotmark VH35N 165 182 0.83 OK NA
Tielinja Oy

Hotmark VH spray 35N Lol el NA
Trafikmarkering

TTP 30 141 183 0.66 OK NA
veluvine worn worn NA
Thermolit Nausta

veluvine worn worn NA
Thermolit Gaula

vernicol worn worn NA
Hidrocryl WBM F500

Visafo worn worn NA
VIT VISA 15

Visafo worn worn NA
VIT VISA 12
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5.2. Yellow materials

Table 21. The performance of the participating certification road markings at the Swedish test field in
2016. Roll-over class P0. Manufacturers C-H.

Manufacturer

Material Ru Qd | Friction | Colour | NTY | Appr.

Cleanosol AB, A/S

NTY 29E Yellow 83 137 0.77 OK outside NA

Cleanosol AB, A/S

NTY 27 Agglo Yellow 80 | 131 | 0.78 | OK oK NA

Cleanosol AB, A/S

CL 29E2 R2 Yellow 75 133 0.74 OK |[outside| NA

Cleanosol AB, A/S

CL 27EP2 R2 Yellow 83 130 0.70 OK outside NA

Cleanosol AB, A/S

CL 71E1 R2 98 133 0.81 OK OK NA

Cleanosol AB, A/S, LKF A/S

NTY 29S Yellow 95 139 0.76 OK outside NA

Cleanosol AB, A/S, LKF A/S

CL 7151 R2 100 139 0.81 OK OK A
Cleanosol AB, A/S, LKF A/S .
CL 2952 R2 79 134 0.75 OK outside NA

71 128 0.81 OK | outside NA

84 128 0.70 OK | outside NA

Ennis Flint )
Sprayplastlc Y2015.3 65 127 0.77 OK OutSIde NA
Ennis Flint

Sprayplastic Y2015.4 52 122 0.77 OK OK NA
Hitex

HiBrite Yellow EXTRL 94 140 0.75 |outside | outside NA

81 130 0.75 OK | outside NA

Hot Mix Oy

Hot Mix 3000M (yellow) 103 | 133 | 079 | OK OK A

Hot Mix Oy
Hot Mix 1A yellow

100 136 0.69 OK OK A
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Table 22. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class PO. Manufacturers K-T.

m:tr;l::‘:;:turer RL Qd Friction | Colour | NTY Appr.
E)ftlrl.);s?::gsd(g:?ellligee)1I6t(;j(SW) 140 | 132 | 070 |outside|outside| NA
sK;rlg pros (Er ilno':)”(egv'\-lgd 125 | 137 | 071 |outside|outside| NA
o ::'nitg[('g'g QIHSOW 124 | 137 | 076 | ok | ok A
v g:'n‘i‘tg[('gg yAe/IfOW 134 | 131 | 069 | ok | oK A
Zﬁj;ggﬂttg IEIBS]SIS_'T Yellow 37 92 0.31 OK outside NA
135 | 113 | 062 | ok | ok NA
101 | 122 | 074 | oK |outside| Na
70 | 133 | 079 | OK |outside| Na
\S{\gel\ga missing | missing NA
\S(\gi\ga missing | missing NA
\S(‘gel"l'a 81 | 113 | 070 | oK OK NA
T Y D 3050 (ellow) 31 76 | 091 | OK |outside| NA
Lelina OY n 121 | 128 | 071 | ok | ok A
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Table 23. The performance of the participating certification road markings at the Swedish test field in
2016. Roll-over class P1. Manufacturers C-H.

Manufacturer

Material Ru Qd | Friction | Colour | NTY | Appr.

Cleanosol AB, A/S

NTY 29E Yellow 83 137 0.77 OK | outside NA

Cleanosol AB, A/S

NTY 27 Agglo Yellow 89 | 131 | 078 | OK oK NA

Cleanosol AB, A/S

CL 29E2 R2 Yellow 75 133 0.74 OK |[outside| NA

Cleanosol AB, A/S

CL 27EP2 R2 Yellow 83 130 0.70 OK outside NA

Cleanosol AB, A/S

CL 71E1 R2 98 133 0.81 OK OK NA

Cleanosol AB, A/S, LKF A/S

NTY 29S Yellow 95 139 0.76 OK outside NA

Cleanosol AB, A/S, LKF A/S

CL 7151 R2 100 139 0.81 OK OK A
Cleanosol AB, A/S, LKF A/S .
CL 2952 R2 79 134 0.75 OK outside NA

71 128 0.81 OK | outside NA

84 128 0.70 OK | outside NA

Ennis Flint )
Sprayplastlc Y2015.3 65 127 0.77 OK OutSIde NA
Ennis Flint

Sprayplastic Y2015.4 52 122 0.77 OK OK NA
Hitex

HiBrite Yellow EXTRL 94 140 0.75 |outside | outside NA

81 130 0.75 OK outside NA

Hot Mix Oy

Hot Mix 3000M (yellow) 103 133 | 079 OK OK A

Hot Mix Oy

Hot Mix 1A yellow 100 136 0.69 OK OK A
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Table 24. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P1. Manufacturers K-T.

m:tr;l::‘:;:turer RL Qd Friction | Colour | NTY Appr.
E)ftlrl.);s?::gsd(g:?ellligee)1I6t(;j(SW) 140 | 132 | 070 |outside|outside| NA
sK;rlg pros (Er ilno':)”(egv'\-lgd 125 | 137 | 071 |outside|outside| NA
o ::'ni‘tg[('gf QIHSOW 124 | 137 | 076 | ok | ok A
v g:'n‘i‘tg[('gg yAe/IfOW 134 | 131 | 069 | ok | oK A
Zﬁj;ggﬂttg IEIBS]SIS_'T Yellow 37 92 0.31 OK outside NA
135 | 113 | 062 | ok | ok NA
101 | 122 | 074 | oK |outside| Na
70 | 133 | 079 | OK |outside| Na
\S{\gel\ga missing | missing NA
\S(\gi\ga missing | missing NA
\S(‘gel"l'a 81 | 113 | 070 | oK OK NA
T Y D 3050 (ellow) 31 76 | 091 | OK |outside| NA
Lelina OY n 121 | 128 | 071 | ok | ok A
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Table 25. The performance of the participating certification road markings at the Swedish test field in
2016. Roll-over class P2. Manufacturers C-H.

Manufacturer .
Material Ru Qd | Friction | Colour | NTY | Appr.
Cleanosol AB, A/S - 135 0.75 oK ok -

NTY 29E Yellow

Cleanosol AB, A/S

NTY 27 Agglo Yellow 86 133 0.74 OK | outside NA

Cleanosol AB, A/S

CL 29E2 R2 Yellow 90 138 0.75 OK outside NA

Cleanosol AB, A/S

CL 27EP2 R2 Yellow 94 134 0.75 OK outside NA

Cleanosol AB, A/S

oo 87 | 140 | 078 | ok | ok | wna
E'Tef(”zogg'\gﬁb@/ S, LKFA/S 92 | 140 | 074 | oK oK NA
G feariosol AB, AIS, LKFAJS 100 | 137 | 080 | oKk | oK A
ClanosOLAB AIS LIKF ATS 84 | 136 | 072 | OK |outside| NA

92 136 0.80 OK | outside NA

103 140 0.79 OK | outside NA

Ennis Flint )
Sprayplastic Y2015.3 78 140 0.87 OK outside NA
Ennis Flint )
Sprayplastic Y2015.4 69 137 0.86 OK outside NA
Hitex

HiBrite Yellow EXTR1 104 144 0.76 |outside | outside NA

90 136 0.77 |outside | outside NA

Hot Mix Oy

Hot Mix 3000M (yellow) 104 | 141 | o0.81 OK OK A

Hot Mix Oy

Hot Mix 1A yellow 103 141 | 079 OK |outside| NA
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Table 26. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P2. Manufacturers K-T.

Manufacturer o
Material RL Qd Friction | Colour | NTY Appr.
Kelly Bros (Erinline) Ltd . .
Extr./Screed Briteline 100 (SW) 131 134 0.79 | outside| outside NA
Kelly Bros (Erinline) Ltd .
Spray Briteline 100 (SW) 128 146 0.81 OK | outside NA
LKF Materials A/S
Viatherm SK55 yellow 132 145 0.76 OK OK A
LKF Materials A/S
Viatherm SK50 yellow 148 140 0.79 OK OK A
Plastiroute GmBH worn worn NA
AquaRoute HD BST Yellow
158 125 0.76 OK | outside NA
116 127 0.78 OK | outside NA
85 134 0.80 OK | outside NA
Svevia
Y313 126 79 0,85 OK OK NA
Svevia
Y314 94 125 0,79 OK OK NA
Svevia
Y311 91 125 0.78 OK OK NA
Teknos Oy worn worn NA
TEKNOROAD 3059 (yellow)
Tielinja Oy
Hotmark KH40N 108 133 0.80 OK OK A
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Table 27. The performance of the participating certification road markings at the Swedish test field in
2016. Roll-over class P3. Manufacturers C-H.

Manufacturer

Material Ru Qd | Friction | Colour | NTY | Appr.

Cleanosol AB, A/S

NTY 29E Yellow 69 135 0.78 OK | outside NA

Cleanosol AB, A/S

NTY 27 Agglo Yellow 74 | 130 | 072 | OK |[outside| NA

Cleanosol AB, A/S

CL 29E2 R2 Yellow 80 138 0.75 OK outside NA

Cleanosol AB, A/S

CL 27EP2 R2 Yellow 76 132 0.71 OK |outside| NA

Cleanosol AB, A/S

CL 71E1 R2 85 135 0.78 OK OK NA

Cleanosol AB, A/S, LKF A/S

NTY 29S Yellow 93 140 0.78 OK outside NA

Cleanosol AB, A/S, LKF A/S

CL 7151 R2 102 138 0.78 OK OK A
Cleanosol AB, A/S, LKF A/S .
CL 2952 R2 85 136 0.77 OK outside NA

74 135 0.73 OK outside NA

82 135 0.74 OK outside NA

Ennis Flint )
Sprayplastic Y2015.3 67 130 0.84 OK outside NA
Ennis Flint )
Sprayplastic Y2015.4 45 113 0.82 OK outside NA
Hitex

HiBrite Yellow EXTRL 105 144 0.69 OK outside NA

92 136 0.71 |outside | outside NA

Hot Mix Oy

Hot Mix 3000M (yellow) 80 | 140 | 071 | OK |outside| NA

Hot Mix Oy

Hot Mix 1A yellow 78 140 0.72 OK OK NA
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Table 28. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P3. Manufacturers K-T.

Manufacturer o
Material RL Qd Friction | Colour | NTY Appr.
Kelly Bros (Erinline) Ltd . .
Extr./Screed Briteline 100 (SW) & 101 0.77 | outside| outside NA
Kelly Bros (Erinline) Ltd worn worn NA
Spray Briteline 100 (SW)
LKF Materials A/S
Viatherm SK55 yellow 108 128 0.75 OK OK A
LKF Materials A/S
Viatherm SK50 yellow 132 138 0.67 OK OK A
Plastiroute GmBH worn worn NA
AquaRoute HD BST Yellow
95 117 0.71 OK | outside NA
89 132 0.66 OK | outside NA
66 139 0.66 OK | outside NA
Svevia . ..
Y313 missing | missing NA
Svevia
Y314 78 119 0.77 OK OK NA
Svevia
Y311 59 107 0.81 OK OK NA
Teknos Oy worn worn NA
TEKNOROAD 3059 (yellow)
Tielinja Oy
Hotmark KH40N 90 133 0.69 OK OK NA
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Table 29. The performance of the participating certification road markings at the Swedish test field in
2016. Roll-over class P4. Manufacturers C-H.

Manufacturer -

Material Ru Qd | Friction | Colour | NTY | Appr.

Cleanosol AB, A/S .

NTY 29E Yellow 72 141 0.80 oK outside NA

Cleanosol AB, A/S .

NTY 27 Agglo Yellow 66 136 0.79 OK outside NA

Cleanosol AB, A/S .

CL 29E2 R2 Yellow 69 140 0.78 OK outside NA

Cleanosol AB, A/S .

CL 27EP2 R2 Yellow 68 138 0.79 OK outside NA

Cleanosol AB, A/S

CL 71E1 R2 84 141 0.82 OK 0OK NA

Cleanosol AB, A/S, LKF A/S

NTY 29S Yellow 85 145 0.77 OK oK NA

Cleanosol AB, A/S, LKF A/S

CL 7151 R2 85 144 0.81 OK oK NA

Cleanosol AB, A/S, LKF A/S .

CL 2952 R2 73 140 0.76 OK outside NA
worn worn NA
worn worn NA

Ennis Flint worn worn -

Sprayplastic Y2015.3

Ennis Flint worn worn -

Sprayplastic Y2015.4

Hitex 97 147 0.77 OK outside NA

HiBrite Yellow EXTR1 )

Hitex ) )

HiBrite Yellow EXTR2 77 134 0.78 |outside | outside NA

65 141 0.84 OK OK NA

Hot Mix Oy

Hot Mix 1A yellow 64 145 0.83 OK OK NA
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Table 30. The performance of the participating certification road markings at the Swedish test field in

2016. Roll-over class P4. Manufacturers K-T.

Manufacturer o
Material RL Qd Friction | Colour | NTY Appr.
Kelly Bros (Erinline) Ltd worn worn NA
Extr./Screed Briteline 100 (SW)
Kelly Bros (Erinline) Ltd worn worn NA
Spray Briteline 100 (SW)
LKF Materials A/S worn worn NA
Viatherm SK55 yellow
LKF Materials A/S worn worn NA
Viatherm SK50 yellow
Plastiroute GmBH worn worn NA
AquaRoute HD BST Yellow
52 96 0.79 OK | outside NA
61 135 0.85 OK | outside NA
57 148 0.80 OK | outside NA
Svevia . ..
Y313 missing | missing NA
Svevia .
Y314 70 120 0.80 OK | outside NA
Svevia
Y311 worn worn NA
Teknos Oy worn worn NA
TEKNOROAD 3059 (yellow)
Tielinja Oy
Hotmark KH40N worn worn NA
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6. Summary of the results of the certification

6.1. White materials

Tables 31-33 show the result of this first Nordic certification, carried out 2015 — 2016, white road
marking materials valid for use in Norway and Sweden. A means approved and NA not approved
material.

Table 31. Certified white road marking materials for use on Norwegian and Swedish state roads, A.
Materials which did not pass the test are indicated NA. Manufacturers C — K.

ngl:r:rturer initial PO P1 P2 P3 P4
g o

STy | m

gieégg Sl\(l):)ABl A A A A A NA

L e o e
?C)leeégsosol AB, A/S A A A R A

gll_e 32%510;{’28' AIS LIEAS A A A A A NA
gll_e(:f\%rggszolR ?B, AJS, LKF A/S N R A A A —
gll_ei;rI(I)ESZI_O:Q ?B, AJS, LKF A/S N R A " ” —
%egggicl)l AB, A/S, LKF A/S A NA

Ep;sltzg:r\]/tvzols.s A NA

Ep;sltzg:r\]/tvzols.e A NA

%ﬁgm NA

E;rr;;fpljém: W2015.1 A NA

N " [

EiltBe:i(te WR EXTR A NA

Hot Mix Oy _ A

Hot Ml_x 3000M (white)

Egtt I\I\//Iliz(loﬁy white A A A A NA
Eftlszc:g:d(g:girrzee)1|%t(;j(sw1) A A A A NA
Eftlszc:g:d(g:giTe) lLng(SW) A A A A NA

Soray Britling 150 (3W) A | A | A | A | na
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Table 32. Certified white road marking materials for use on Norwegian and Swedish state roads, A.
Materials which did not pass the test are indicated NA. Manufacturers L — S.

vianufacturer initial | PO P1 P2 P3 P4
LKF Materials A/S

Viatherm SK20 A A A A A NA
LKF Materials A/S

Viatherm Viking A A A A A A
LKF Materials A/S

Viatherm SK60 A A A A A NA
LKF Materials A/S

Viatherm SK25 A A A A A NA
LKF Materials A/S

Premark SK151 A A A A A NA
LKF Materials A/S

Premark SK152 A A A A A A
LKF Materials A/S

Premark SK153 A A A A NA
Plastiroute GmBH

AgquaRoute BST-NO A NA

Plastiroute GmBH

AgquaRoute HD BST A NA

Promax Industries ApS

Promax white prime A A A A A A
Swarco Vestglas GmBH A NA

Swarcoterm SRP15 white

Swarco Vestglas GmBH

Swarcoterm ERP15 white A A A A A NA
Swarco Limburger Lackf. GmBH A NA

Limboroute W 13

Swarco Vestglas GmBH

Limboroute W15 A NA

Swarco Limburger Lackf. GmBH A NA

Limboroute W16

oy RN

oy Al oA | A | na

Svevia

X206 A NA

it EREERNE

Svevia

X202 A NA
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Table 33. Certified white road marking materials for use on Norwegian and Swedish state roads, A.
Materials which did not pass the test are indicated NA. Manufacturers T - V.

m:ltr;l:;‘:;:turer initial PO P1 P2 P3 P4
IET?NO?)%AD 3059 (white) A NA

:c?tlr:?;i(\%sw A A A NA

Eltftlr:?;i(\))ll—l spray 35N A A A A NA
I_rr%fgl%markering A A A R N A
}I'/Iig:r\:wlcr)ﬁt Nausta A A A A NA

}I'/Iilel:r\{wlc?l?t Gaula A A A NA

Xféﬂf&ﬂ WBM F500 A NA

xlﬁraf\?m 15 A NA

x:ﬁra(c/JISA 12 A NA
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6.2. Yellow materials

Tables 34-35 show the result of this first Nordic certification, carried out 2015 — 2016, yellow road
marking materials valid for use in Norway. A means approved and NA not approved material.

Table 34. Certified yellow road marking materials for use on Norwegian state roads, A. Materials
which did not pass the test are indicated NA. Manufacturers C — H.

vanufadturer initial | PO P1 P2 P3 P4
e A |

Claostan 3% A |

CL 2922 R2 Yollow A | Na

Clamoman A |

Cloano 45, A A |

Cleanosol AB, A/S, LKF A/S A NA

NTY 29S Yellow

gf%?gslollq?& A/S, LKF A/S A A A A A NA
gll_ez;ggzollq?& A/S, LKF A/S A NA

w

Crystalex Y2015.7 NA

E;rr;;fpllzagztc Y2015.3 A NA

ggrr;ipfa'éﬂi Y2015.4 A NA

Eilgr)i(te Yellow EXTR1 A NA

Eilgr)i(te Yellow EXTR2 NA

ot M 3000M (yellow) A A A A NA

ot Mix 17 yellow A A A NA
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Table 35. Certified yellow road marking materials for use on Norwegian state roads, A. Materials
which did not pass the test are indicated NA. Manufacturers K —T.

Manufacturer o

Material initial PO P1 P2 P3 P4
Kelly Bros (Erinline) Ltd A NA

Extr./Screed Briteline 100 (SW)

Kelly Bros (Erinline) Ltd A NA

Spray Briteline 100 (SW)

LKF Materials A/S

Viatherm SK55 yellow A A A A A NA
LKF Materials A/S

Viatherm SK50 yellow A A A A A NA
Plastiroute GmBH A NA

AquaRoute HD BST Yellow

Promax Industries ApS NA

Promax yellow prime

Swarco Vestglas GmBH NA

Swarcotherm ERP 15

Swarco Vestglas GmBH NA

Swarcotherm SRP 15

Svevia

Y313 A NA

Svevia

Y314 A NA

Svevia

Y311 A NA

Teknos Oy

TEKNOROAD 3059 (yellow) A NA

Tielinja Oy

Hotmark KH40N A A A A NA

The results of the follow-up measurements one year after application can be summarized as follows:

Of the 49 white materials tested for certification, 3 fulfilled the requirement for roll-over class P4, 12
for class P3, 21 for class P2 and 27 for both class P1 and PO. Consequently, 22 of the road markings
tested for certification did not fulfil the requirements for any roll-over class.

The corresponding figures for yellow materials show that no material fulfilled the requirement for roll-
over class P4, 3 for P3, 5 for P2 and 6 for both P1 and PO. This means that 23 materials did not fulfil
the requirements for any roll-over class.
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