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Road Traffic Signs

Overview

1. Retroreflective Technology
2. Traffic Sign Requirements
3. Driver’'s Needs — Effectiveness —

raffic Safety



Legislation

*International: UN Vienna convention 1968

Local Legislation ( Traffic Law )

*Regulation

Standards: BDS EN 12899 — 1, CE Declaration of Confirmity
*Technical specification : public tenders



Retroreflection

Incident Light Beam

Reflected Light Beam

Glass Bead Cube Corner

Two Systems of Retroreflection




Most retroreflectors Retroreflector
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Retroreflective Sign Sheeting History
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How the Technology Works

Glass Bead Technology
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How Prismatic Technology Works
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Classl, RAI, RA2 beaded sheeting

Light,flow

Top Coat

Glass Beads

Space Coat

Reflection Layer

Plastic Resin

Adhesive

Liner
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Class 1, Class 2 and Class 3

RA3
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l f Light Flow
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Retroreflective Technology

Light Return Efficiency

Light Retroreflected (%0)
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Retroreflection reqgests BDS EN 12 899-1, Class 2; RA?2
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IGeometry of Color
I A5 TIETRETIS
¥ 5 4 Whine Yellow Fed Green Elue Orange
([ :=0)
0o 2" +57 250 170 45 45 20 100
+30° 150 100 25 25 11 60
+A0° 110 70 15 12 8 29
033%| +5° 180 120 25 21 14 65
+30° 100 70 14 12 8 40
+A0° 95 60 13 11 7 20
2F +57 3 3 1 05 02 15
+30° 25 15 04 03 1
+A0° 1 10 a3 02 -
“-* Indicates “Value greater than zeto buot not significant or applicable”

Table A: Minimum Coefficient of Retroreflection [ed/(bx - m*)]
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Observation Angle

TObservation angle (o)
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Observation-

Angle
150m = 0.70°

120m = 0.90°

90m = 1.20°

60m = 1.75%

Observation Angle Scenarios

Detect — Perceive — React

o N\ — ———

150m = 0.35°
120m = 0.45°
90m = 0.60°

150 m 120 m 90 m 60m

30m

60m = 0.90°

150m = 0.30°
120m = 0.40°
90m = 0.50°

150 m 120m 90 m 60 m

30m

60m = 0.759
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Conspicuity and Legibility

Is not always what you

get at night
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Colorimetry
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CIE laboratory colorimetry

When tested in accordance with the relevant procedure specified in CIE 15, using CIE standard daylight
illuminant D65 and the standard CIE 45/0 viewing conditions

Table 1 — Daylight chromaticity and luminance factors. Class CR1
Colour 1 2 3 4 Luminance factor
i

X i X v X Y X Y Table 3 Table 4
White 0,355 0,355 0,305 0,305 0,285 0,325 0,335 0,375 =0,35 =0,27
Yellow 0,522 0,477 0,470 0,440 0,427 0,483 0,465 0,534 =0,27
see Table 3
Yellow 0,545 0,454 0,487 0,423 0,427 0,483 0,465 0,534 =0,16
see Table 4
Orange 0,610 0,390 0,535 0,375 0,506 0,404 0,570 0,429 =0,17 =0,14
Red 0,735 0,265 0,674 0,236 0,569 0,341 0,655 0,345 =0,05 =0,03
Blue 0,078 0,171 0,150 0,220 0,210 0,160 0,137 0,038 =0,01 =0,01
Green 0,007 0,703 0,248 0,409 0177 0,362 0,026 0,399 =0,04 =>0,03
Dark green 0,313 0,682 0,313 0,453 0,248 0,409 0,127 0,557 0,01 =468 =0,07
Brown 0,455 0,397 0,523 0,429 0,479 0,373 0,558 0,394 0,03 =08 =0,09
Grey 0,350 0,360 0,300 0,310 0,285 0,325 0,335 0,375 012=£8=0,18
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CIE laboratory colorimetry




Cromatic coordinates CRI1, CR?2
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Retroreflection

Material Definition

EN 12899-1 defines Class RAl1 and RA2 (EG and HlI)
EN 12899-1 point 4.2 Microprismatic according ETA
= National regulation (e.g. DIN, UNI, UNE)

Positioning matrix

= national responsibility
= according to sign type
= according to surround
= according to road type

22



© 3M 2016. All Rights Reserved. .

Il. PROMETNA SIGNALIZACIJA

1. Prometni znaki

8. Clen
(izvedba prometnih znakov)

(1) Konstrukcija prometnega znaka mora skladno s stan-

dardom SIST EN 12899-1 glede mehanske odpornosti dosegat
naslednje minimalne zahteve:

— faktor varnosti za obremenitve — razred PAF1,
— pritisk vetra — razred WLE,

— dinamicéni pritisk pri €15¢enju snega — razred DSL1,

—najmanj5a dopustna deformacia pn upogibanju — razred
TDE4,

— prebadanje znaka — razred F3 In

— robovi plosée znaka — razred EZ.

(2) Ne glede na prejsnji odstavek lahko upravljavec pro-
metne povriine zahteva drugaéne zahteve glede ucinkovitost

konstrukcije prometnega znaka, vendar le v mejah, ki jih dopu-
Sta SIST EN 12899-1.
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Im pact of ENI2899-1 on Signm anufacturing process

&-

Beaded Reflective Sheeting

&3

Prismatic Reflective Sheeting

Auxiliaries : Inks, ECOF,...

Support plate (metal)

— Fixings

| Poles
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Declaration of Performance/
Leistungserkldarung
3M High Intensity Prismatic 3930

Construction Product Code / Bezeichnung des Bauproduktes

MICI"ODI'ISIT‘IGHC Retroreflective Sheeting
3M High Intensity Prismatic Series 3030
3M High Intensity Prismatic Series 3830 + 3M Electrocut Film Series 1170
3M High Intensity Prismatic Series 3830 printed with 3M Process Colour Series 380 lor N
3M High Intensity Prismatic Series 3030 printed with 3M Process Colour Series 4700
3M High Intensity Prismatic Series 3030 + 3M Piezo Inkjet Ink Series BBOOUV + 3M Blectrocut Film
1170
3M High Intensity Prismatic Series 3830 + 3M Piezo Inkjet Ink Series BEOOUV + 3M Dew Resistant
Overlay Fim 1180
3M High Intensity Prismatic Series 3030 + 3M Premium Protective Overday Film 1180
3M High Intensity Prismatic Series 3830 + 3M Electrocut Film Series 1170 + 3M Premium Protectve
‘Overlay Fim 1160
3M High Intensity Prismatic 3330 + 3M Electrocut Fim 1178 with or without 3M Protective Oweray Film
. 3M High Intensity Prismatic Series 3030 printed with 3M Process Colowr Series 4700 + 3M Premium
Protective Owerlay Film 1180
. 3M High Intensity Prismatic Series 3030 + 3M Piezo Inkjet Ink Series BEODUV + 3M Premium Pratective
Overlay Fim 1160

=F N @ b

-
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12. 3M High Intensity Prismatic Series 3030 + 3M Dew Resistant Overlay Film 1180
13. 3M High Intensity Prismatic Series 3030 + 3M Electrocut Film Series 1170 + 3M Dew Resistant
Overlay Fim 1180

Intended Use / Verwendungszweck

The construction product is used to manufacture sign faces for permanent traffic signs. The intended use

includes, for example:
Retro-reflective signs, retro-reflective and transilluminated signs (see also EN 12889-1)
- Variable message signs (see also EM 12088-1)
i
Dias Bauprodukt wird fiir die Herstellung von Signalbildem von ortsfesten, vertikalen Verkehrszeichen verwendet.
DerUelnendungznecksd‘llleBlzB (=
kfierende Verkehrszeich < und i b tete Verkehrszeichen (siche
EN 12898-1)
- Wechselverkehrszeichen (siche EN 12068-1)

Manufacturer / Hersteller

3M Deutschland GmbH
Canl-Schurz-Str 1
D — 41453 Neuss

Assessment and Veriication of Constancy of Performance / Bewertung und
Uberpriifung der Leistungsbestandigkeit

System 1

StrAus-Zert, notified bady 0913, Slemhaussr 78, D-58029 Hagen performs the continuous surveillance,
p conirol under system 1 and issued the ceriificate of

ent and of
ourrbnnrty 0913-CPD-2012 / 02.
I

StrAus-Zert, notifizierte Stelle Nr. (213, Steinhaussir. 78, D-58009 Hagen filhrt die laufende Uberwachung.
Bewteiung und Anerkenmung der werkseigenen Produkfionskontrolle nach Systemn 1 durch und hat die
Konformitatsbescheinigun, mlS—GF‘D—ZﬂlQ i 02 It

Page 1 of 3
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Impact of ENI 2 899-1
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cCEmarking and info on final sign.

ZA1l: Beaded Microprismatic Reflective
Sheeting
ZA 2/3/4 . Supports
ZA 5 : Signface

ZA 6 : Sign Assemblies
SM
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Driver’s Needs
- Effectiveness

Transport

Review

First edition - November 2008

Review of latest research

I. Subjective Rating

2. eye tracking study

3. %drivers served

ROAD SAFETY |~

Task 5 — RSA Training / Session P.31 Road Traffic Signs
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Task 5 — RSA Training / Session P.31 Road Traffic Signs



Perceived brightness often correlates with age

20 Years 33 Years 46 Years 59 Years
Driver Age




Summary
Drivers Needs Studies

Brightness Rating Glass Bead

very bright,

1% very dark, 5% Percent Drivers Served
Motorway Overhead Sign (400 mm letter height)
120
97
bright, 31% 100
rig o 85,8
dark, 53% 78,7 79,2
80
60 RQ,‘I
40 26,6
20
O T T T T T
Class RA 1 Class RA 2 Class RA3 A Class RA 3B Class RA 3 Benchmark
(A&B)

Glass Bead Class 2 satisfies only = 50% of drivers
Microprismatic Class 3 can serve = 85% of drivers
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