 Semi-metalled roads
Road surface greatly affects the cycling experience and can make or break an attractive route. Usually Fietsersbond advocates a good, hard bike path surface: asphalt or concrete. But it is sensible to admit that sometimes a decision in favour of semi-metalled materials may be justified, even for cyclists.
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The use of semi-metalled materials may have the following advantages for cyclists:
· these may sometimes allow construction of a bike path in areas where the use of asphalt or concrete is out of the question (scenic areas, country estates),

· these may positively affect the appreciation of a bicycle route: due to the colour of the material, the flexibility, cycling experience or to the particular relationship with the environment (local colour).

· in the right circumstances cycling on semi-metalled roads may be quite comfortable.

Some types of semi-metalled materials blend seamlessly with the environment. In this way nice winding bike paths have been constructed in dunes and forests. The cyclist, too, appreciates the bike path not being a strange element, but an integral part of the area. And when there is no hard transition between path and shoulder, the cyclist need not constantly be on the lookout for cracks and edges.

The use of semi-metalled materials may have the following drawbacks for cyclists:
· these may possess drawbacks for cycling due to high rolling resistance (bicycle tyres may sink), slipping or vibrations and shocks.

· cyclists are bothered by dust or splashes of dirt.
· bothersome ruts or potholes may occur

There is a wide range in characteristics of semi-metalled materials. The cycling characteristics are often affected by certain weather conditions and the environment. Sandy paths in full sun may be barely passable, whereas a little way off, in the shade of the trees, these can be travelled easily. In areas with a loamy soil the water drains slowly, leading to puddles and mud after a rainy period. The characteristics of the various types affect not only cycling comfort. The higher the rolling resistance and the longer the affected stretch of road, the shorter the distance people will cycle (and thereby the shorter their range).  In addition to a lack of comfort, tiredness will become an issue. With copious amounts of dry, loose sand or large puddles cycling is nearly impossible, even though some cyclists feel the challenge to do so.

Cycling characteristics vary widely for the various types of bicycle; this is related  in particular to the width of the tyres. For cycling routes intended for narrow-tyre bicycles or bicycles with luggage road surface is a major issue. In other words: by selecting a particular type of surface road maintenance authorities thereby also select a particular group of users.

Using these types of materials may carry drawbacks for road maintenance authorities as well as for cyclists:

· not all kinds of shared use are possible, for instance agricultural traffic and skaters. When farmers or maintenance services use a route, the road’s supporting power should definitely be suited to heavy machinery. It is not sure whether semi-metalled materials with these characteristics actually exist.

· high purchasing costs of some products.

· some materials or mining procedures (shells) are environmentally unfriendly.
· intensive maintenance is required.
Management

Many semi-metalled materials require frequent attention by road maintenance authorities, at extra charges. When maintenance does not occur in time, cyclists suffer. These materials are not just more sensitive to wear by use (rut formation) than hard types of pavement, but above all more sensitive to water, drought or frost. Flowing water may wash away material. Trees protect the paths from full sun, but in places where water drips from the branches potholes may occur. After a period of frost thaw will cause many types of surfaces to crack. Road maintenance authorities must fight this wear by loosening the surface at those locations, supplement material and then steamroll the surface again.

When the foundation is affected by groundwater, this is a serious problem. This occurs in areas with high water levels and a badly draining soil, like the loam in Twente. As high water levels in winter affected the foundation, a bike path subsided after a year or two and changed into a puddle. Even in the Veluwe where these problems are much less common, foundations proved not as durable as originally envisaged.

According to Belgian road maintenance authorities the costs of maintaining semi-metalled roads are much higher than in the case of asphalt or cement concrete. For Doetinchem local authorities the high costs of maintenance were cause to cover semi-metalled bike paths with asphalt. In Vlagtwedde, in the province of Groningen, recently nineteen kilometres of shell path have been covered with a coating of Dureko mix (a dark grey mixture of hard stone with a binding agent, specifically developed to replace shells) due to maintenance costs.

However, semi-metalled roads suffer much less tree root damage than asphalted surfaces

Traditional types of semi-metalled materials

·  In the past quite a number of bike paths in the Netherlands have been paved with shells. These are to be encountered on sandy soils, often along a wider path or road. It requires a lot of maintenance due to the herbs and grasses that will germinate there. Animals too, like moles, may be a problem. As shell fishing is decreasing for environmental reasons, shell paths are therefore slowly disappearing as well.

· Road-metal is made by crushing or grinding all kinds of stone, for example the grey grit used for bike paths in Germany. There are dozens of types of stone and numerous grain sizes to be chosen from. Coarse material will provide a highly uncomfortable ride. But fine grains from very hard stone may cause discomfort as well, in the shape of flat tyres. For driveways, parkings and pedestrian paths the use of dolomite is on the rise, a creamy white ground stone.  It can bind and harden as a result of a chemical reaction between the magnesium silicate in the grains and compounds in rain water. The grit layers need to form a compact mass, or cyclists will find it heavy going. The right mix of grain sizes may contribute to this. The material may be bound if need be by cement or bitumen. On roads where bicycles race, loose grit on a hard base is dangerous in bends.

New materials

In recent years there have been experiments with new materials in several locations in the Netherlands. Fietsverkeer 22 (June, 2009) contains a report of experiments in the province of Zuid-Holland (Bentwoud recreational area) and Drenthe (Dwingelderveld national park). The conclusions:

·  concrete granulate or grain mix (crushed and sieved concrete rubble) was found to be most suitable. According to Dienst Landelijk Gebied of the Ministry of Agriculture, Nature and Food Quality it is inexpensive and technically satisfactory after a year’s setting. But cyclists are not always enamoured. When other materials are included in the mixture, there is a feeling of cycling over waste. Actual complaints about glass and tile glaze particles are well-known.

·  the Ministry was also positive on Komex (creamy yellow hammered calcareous sandstone with a binding agent), greywacke (yellow/grey/red quartzite) and Hansegrand.

·  KFP mix, pure loam sand, Gralux (based on dolomite) and Duomix proved to be unsuitable.

·  A Dutch manufacturer (Koers in Hoogersmilde) is conducting trials with a new product on a loam basis that sets as hard as concrete, which makes it more weather-resistant. That appears a promising development, although the question remains what would be the difference with traditional hard pavements (asphalt concrete and cement concrete).

Valkenburg example

In Valkenburg approximately five years ago greywacke was used as paving on a lovely cycling route along the river Geul. Not to please cyclists but to make an area with country estates accessible to wheelchairs. On top of the existing semi-metalled road a ten to twenty centimetres-thick layer of greywacke was applied, a meticulous and labour-intensive procedure as the material sets and because it requires a slight camber to drain. After five years the surface is still quite flat, but the camber could do with repairs. According to local authorities it has been rarely necessary to fill holes. It is remarkable that the road blends invisibly into the environment, there is no visible transition. That is due to the fact that local loam, dissolved in water, has mixed with the material in recent years. According to Valkenburg local authorities autumn leaves are the biggest problem: these need to be removed before they turn into a mess.
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Recreational bicycle route (junction network) along the river Geul in Valkenburg

Conclusion

Fietsersbond does not object to the use of semi-metalled materials on little-used recreational bicycle connections (e.g. some optional bike paths). As yet the use of semi-metalled materials on bicycle connections is quite problematic as regards durability, cycling characteristics, the various groups of users and costs. Where bike paths are concerned, there is definitely a lack of long-term experience with the new types of materials and documentation is still rudimentary. It is therefore for the time being still risky to use this. Road authorities need to consult road-building engineers for information on new materials or new areas of application. The nature of the foundation and environment determine which materials and constructions are suitable. The costs (materials, foundation and maintenance) need to be estimated realistically as well. It may well be that intensively managed areas like country estates, parks and certain scenic areas are most appropriate for semi-metalled roads. For the time being it is nevertheless advisable that cyclists be provided with an acceptable bad-weather alternative with a hard surface.

