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rails due to for instance rain will also have lower adhesion than dry rails, rain will also tend to clean the 
tracks of other material (e.g. contaminants). Light humidity, however, combined with leaves in the autumn 
or other contaminants such as rust or industrial pollution, may create conditions of very low adhesion. Be-
sides contamination and humidity, actual creation of low adhesion also depends on how previously passing 
trains have compressed and conditioned the third layer and is thus impossible to predict with certainty and 
precision (Jensen & Klit 2013). Tests carried out in the Netherlands showed how very low adhesion could 
arise at different locations and then disappear or move within short time (van Steenis 2010). 

 

Figure 1 shows different levels of friction (adhesion) compared with the friction required 
 for railway traffic, while describing the characteristics of typical corresponding adhesion  
layers (Nilsson 2013). 

While other factors can reduce adhesion, e.g. oil and grease, the most common problem in Northern Eu-
rope and North America is associated with leaves on the line occurring in the autumn season (Spiess 2013). 

As previously indicated, the phenomenon is based on a combination of multiple factors making accurate 
prediction impossible. There are, however, various means for identifying critical areas and times that allow 
for a useful estimation of enhanced risk based on a number of parameters, as indicated in section 2.1. 

1.2 Problems due to low adhesion 
Low adhesion creates problems with both spinning and sliding. In the first case, wheels spin on the rail, 
resulting in problems with traction, causing delays and problems with timetable and regularity, and even 
damage to tracks. In the second case, wheels slide, leading to problems with deceleration and braking. 
While spinning is thus a problem of regularity and well-known to drivers and their organisations, slipping 
leads to station overruns and a direct safety issue in the form of SPADs. 

Furthermore, spinning and sliding cause uneven wear and tear on the wheels in the form of wheel flats, in 
which case rolling stock may be taken out for maintenance, in some cases causing delays and cancellations, 
thus further problems of regularity; while spinning may damage tracks which also incurs costs for repairs. 
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Application by vehicle is hampered by the fact that specialized sanding trains will normally have to operate 
at a low speed to work efficiently. This may inhibit normal traffic, especially since it must be done fre-
quently in critical periods. The need for frequent application is illustrated by the Stonegate incident in the 
UK, which occurred one day after the application of sandite (RAIB 2011), and by the decision in the Nether-
lands to apply it 2-4 times a day in critical periods (Rijnaard 2013b). Application by vehicle was thus rejected 
by Deutsche Bahn in 2004, because it would interfere with the time schedule (Voges & Spiess 2006). In 
2009 Network Rail in the UK started experimenting with a similar product, which could be applied at higher 
speed, but a serious incident raised doubt about the quality of application at this speed (RAIB 2011). 

Nevertheless, operators in the Netherlands now use special installments on commuter trains to apply 
sandite, either by a separate car or, since 2010, by applications equipped underneath commuter trains 
(Rijnaard 2013b) (see Figure 7). In this way, sandite can be applied at higher frequency without disturbing 
the time schedule, and the application is speed regulated to avoid problems with imprecise application (see 
above). This procedure requires close cooperation between the infrastructure manager responsible for 
track maintenance and the operator operating the train. 

There are other challenges associated with the use of sandite (and sanders on the train, see later). Sand 
and sandite create a nonconductive layer on the rail and may thus interfere with existing systems to regis-
ter the location of train, essential to the signaling system and thus to safety (Emery 2011;RAIB 2007c). Sand 
may also interfere with operation of switches (Spiess 2013). 

 

Figure 7. Application of sandite: trackside, by specialized vehicle or from installment on commuter train (in the Nether-
lands). Illustrations from Internet and (Rijnaard 2013b). 

 






























