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Exclusion of liability  

The content of this document is intellectual property of Zehntner GmbH Testing 
Instruments. 

Illustrations, descriptions as well as the technical specifications conform to the 
instruction manual on hand at the time of publishing or printing. However, Zehntner 
GmbH Testing Instruments policy is one of continuous product development. All 
changes resulting from technical progress, modified construction or similar are 
reserved without obligation for Zehntner to update. 

Some of the images shown in this instruction manual may be of a preproduction 
model and/or are computer generated; therefore the design / features of the 
delivered product may differ in various aspects.  

The instruction manual has been drafted with the utmost care. Nevertheless, errors 
cannot be entirely excluded. The manufacturer will not be liable for errors in this 
instruction manual or for damages resulting from any errors. 

The manufacturer will be grateful at any time for suggestions, proposals for 
improvement and indications of errors 
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1 Introduction 

Retroreflection is obtained by glass beads which protrude from the road marking. It 

depends on different conditions like for example: 
 

• degree of embedding / size 

• quantity 

• quality 
 

Subsequently you will find more detailed information on the subject of 
retroreflection of road markings. 

 

2 Retroreflection in general  

 

The optimal embedding depth for glass beads in road markings is approx. 50% - 

60% (good night visibility) 

 

3 Wet surface  

 

 
 

The same illustration as above under wet road conditions. Traffic driving in the 
opposite direction can be blinded by the reflection. No retroreflection is possible as 
the light does not enter the glass bead. 
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4 Optimal retroreflection  

 

 
 

The night visibility can be improved by increasing the amount of glass beads in the 
road marking. The illumination of glass bead A and glass bead B is optimal, 
resultiong in the best retroreflection. 

 

5 Excess of glass beads  

 

 

 
 

If there are too many glass beads, the night visibility will not improve. With extreme 
excess of glass beads it can even deteriorate. This phenomenon is shown in Figure 
4.  

 

Explanation Picture 4: 

Glass bead A retroreflects the light best. Glass beads B and D are in the shadow of 
glass beads A and C, no light can reach them, therefore there will be no 
retroreflection from these beads. Glass bead C is slightly overshadowed by glass 
bead B, so it will not give the best retroreflection. So the night visibility has not been 
improved compared to picture A, despite the use of more glass beads. 

 

Retroreflection 

Retroreflection 

Figure 3 

Figure 4 



 

6 Embedding too deep 

 

 
 

The glass bead is embedded too deeply in the road marking. The light beam is 
reflected inside the glass bead (no night visibility). 

 

7 Embedding not deep enough 

 

 

 
 

The glass bead is not embedded deeply enough in the road marking. The light 
passes the glass bead without being retroreflected (no night visibility). 

 

  

Figure 5 

 

Figure 6 

 



 

8 Conclusion 

A road marking with high visibility attributes has a big impact on the the safety on 
the road. By decreasing accidents the consequental costs can be reduced. 
 

With using Zehntner testing instruments you can easily check if the road marking 
has a sufficient night- and day visibility. 
 

A selection of our testing instruments for road markings: 
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