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Road Traffic Signs

1. Retroreflective Technology

2. Traffic Sign Requirements

3. Driver’s Needs – Effectiveness – Traffic Safety

Overview
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Le g is la t io n

•International:  UN Vienna convention 1968

•Local Legislation ( Traffic Law )

•Regulation

•Standards:  BDS EN 12899 – 1 , CE Declaration of Confirmity

•Technical specification : public tenders
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H o w  t h e  T e c h n o lo g y  W o rk s

Glass Bead Technology
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H o w  P r is m a t ic  T e c h n o lo g y  W o rk s
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Cla s s 1 ,  R A 1 ,  R A 2   b e a d e d  s h e e t in g

Top Coat

Glass Beads

Space Coat

Reflection Layer

Plastic Resin

Adhesive

Liner

Light flow
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Cla s s  1 ,  Cla s s  2   a n d  Cla s s  3                    R A 1 ,  R A 2  a n d  

R A 3

Top Layer

Reflective Sheet

Adhesive

Liner

Resin

Light Flow
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Retroreflective Technology

Light Return Efficiency 
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R e t ro re f le c t io n  re qe s t s  BDS EN 1 2 899-1 ,  Cla s s  2 ; R A 2
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Observation Angle

Observation angle ()
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Observation Angle Scenarios

Observation-

Angle   

150m = 0.700

120m = 0.900

90m = 1.200

60m = 1.750

150m = 0.350

120m = 0.450

90m = 0.600

60m = 0.900

150m = 0.300

120m = 0.400

90m = 0.500

60m = 0.750

150 m             120 m             90 m                60 m               30 m               0 m

150 m             120 m             90 m                60 m               30 m               0 m

150 m             120 m             90 m                60 m               30 m               0 m

Observation Angle

Detect   – Perceive   – React
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What you see during 

the day

Is not always what you 

get at night

Conspicuity and Legibility



17. All Rights Reserved.25 April 2016© 3M

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
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Cro m a t ic  c o o rd in a t e s  CR 1 ,  CR 2

kromatske koordinate x,y
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Retroreflection

Material Definition

 EN 12899-1 defines Class RA1 and RA2 (EG and HI)

 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
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Im pa c t  o f  EN1 2 899-1  o n  Sig n m a n uf a c t ur in g  pro c e s s

Fixings

Beaded Reflective Sheeting

Prismatic Reflective Sheeting

Auxiliaries : Inks, ECOF,…

Support plate (metal)

Signface

Metal Poles



25. All Rights Reserved.25 April 2016© 3M .



26. All Rights Reserved.25 April 2016© 3M

Im pa c t  o f  EN1 2 899-1  : CE m a rk in g  a n d  in f o  o n  f in a l s ig n .

Mandatory CE marking defined  in Annex ZA :

ZA 1 : Beaded - Microprismatic Reflective 

Sheeting

ZA 2/3/4 : Supports

ZA 5 : Signface 

ZA 6 : Sign Assemblies
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Driver’s Needs 

- Effectiveness

Review of latest research

1 . Sub je c t ive  R a t in g  

2 . e y e  t ra c k in g  s t ud y  

3 . % d r ive r s  s e rve d  
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On-Road Test 

Glass Bead vs. Prismatic

Cla s s  R A  2  a c c o rd in g  EN 1 2 899-1
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P e rc e ive d  b r ig h t n e s s  o f t e n  c o r re la t e s  w it h  a g e

20 Years                     33 Years        46 Years 59 Years

Driver Age
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 Glass Bead Class 2 satisfies only ≈ 50% of drivers

 Microprismatic Class 3 can serve ≈ 85% of drivers 

Brightness Rating Glass Bead

very dark, 5%

dark, 53%

bright, 31%

very bright, 

11%

Summary

Drivers Needs Studies

Percent Drivers Served
Motorway Overhead Sign (400 mm letter height)

26,6

53,1

78,7 79,2
85,8
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