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Figure 3.4.  Brown concrete noise barrier with details and vegetation adapted to low a speed road 

in an urban environment in Århus along National Road 405 [1]. 

 
 
Noise screening installations should be constructed so that they make a good visual 
impression on the different groups of road users who pass by at different speeds. It 
may be desirable that the side facing a motorway, where road users drive at a speed of 
100 km/h (60 mph), should be formed differently from the side facing some building 
and recreational areas. 
 
 

 
Figure 3.5.  Highway side of 3½ m (12 ft) concrete noise barrier in Rødovre along the M3 ring road 

around Copenhagen, Denmark [1]. 
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Figure 3.6.  The residential side of a concrete noise barrier with vegetation along a high speed 

highway in Copenhagen, Denmark [2]. 

 
 
In cases where a noise barrier is to be placed at the countryside, where the buildings 
are not situated close to the road, the barrier could be adapted to the road, the land-
scape and to the existing vegetation. 
 
 

 
Figure 3.7.  3 m (10 ft) high wood noise barrier along a highway at the countryside adapted to the 

existing old vegetation at Highway M40 near Nyborg, Denmark [1]. 
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Figure 3.8.  Transparent noise barrier used where Highway M70 crosses a local road in Ålborg, 

Denmark [1]. This allows the drivers on the highway to get a sight of the surrounding landscape. 

 
 
The height of a noise screening installation is also important for road users and their 
possibilities of orientation in the urban area or landscape through which they are pass-
ing. Even the erection of a 1.5 m (5 ft) high barrier affects visibility conditions for  
motorists. They will, however, still have a certain overview of the town or landscape. 
With a barrier that is 3 m (10 ft) high, it is only possible to see the highest elements  
in the surroundings, such as multi-storey buildings, water towers, church towers or 
hilltops, which typically function as landmarks. A barrier of 5 m (16 ft) will, however, 
cut off practically all view of the surroundings. In such cases, high consideration must 
be taken of the form, colors and materials of the noise screening in order to ensure that 
motorists have an acceptable road space to look at.  
 
The following measures can be used in order to “tone down” the visual effect of a high 
noise barrier: 
 
• The use of colors: for example, painting the barrier with vertical color strips with 

light colors at the top and dark colors below. 
• The use of transparent materials. 
• Slanting the barrier slightly away from the road. 
• Planting low vegetation in front of the barrier and tall vegetation behind it. 
 



 

 35

 
Figure 3.9.  Transparent noise barrier along Danish highway in an urban area [2].  

 
 
 

Figure 3.10.  4.5 m (15 ft) high noise barrier with light yellow color at the top and dark read colors 

below. There is a transparent part and high vegetation behind this barrier at Highway A9 in the 

Netherlands [3]. 

 
 
The higher a noise screening installation is, and the closer it is situated either to the 
road or to buildings, the more effective the noise protection will be, but, on the other 
hand, the more it will dominate the road and its surroundings. A noise screening in-
stallation should harmonize with the lines of the road network or with the urban envi-
ronment in which it is placed. The installation itself should have harmonious lines. 
Over long distances, however, variation may be important in order to avoid monotony 
and, thereby, inattentive drivers. The endings of noise screening installations could be 
marked by special architectural features. 
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Figure 3.11.  Transparent section as part of long wooden noise barrier where Highway M30 passes 

over a local road in Sakskøbing in Denmark [1]. 

 
 
 

Figure 3.12.  Reduced height at the end of a concrete barrier on National Road 411 in Viborg, 

Denmark [1]. 

 
 
Noise screening installations can be combined with other functions than noise protec-
tion, such as solar heating or electricity installations, garages, playgrounds, works of 
art or sculpture. Similarly, a noise barrier can function as fencing or boundary for a 
residential area. 
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Figure 3.13.  Earth embankment with solar panels on the top in Copenhagen, Denmark [3]. 

 
 
 

Figure 3.14.  Transparent steel noise barrier with electric solar panels at the top. At Highway M11 

at Fløng, West of Copenhagen, Denmark [1].  
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Figure 3.15.  The roof of the carport construction for a residential row house area used as a high 

noise barrier along the M3 ring road around Copenhagen, Denmark [3].  

 
 
 

Figure 3.16.  Two stories building with laundry and meeting room constructed between two 

apartment blocks also to function as a noise barrier for the road noise in the hole between the 

apartment blocks reducing the noise at the outdoor areas in Århus, Denmark.  
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Figure 3.17.  Noise barrier as a colorful urban element where Highway 555 in Germany passes on a 

bridge over a local road [3]. 

 
 
3.3 Choice of colors and materials 
Noise barriers and embankments should have a robust appearance and harmonize with 
the character of the road and its surroundings. However, they may also appear as de-
liberate contrasts to the surrounding in order to enhance weak but characteristic land-
scape elements. Finally, the barrier can stand out as a unique landmark. Furthermore, 
it is important to use materials that wear well, so that the appearance of the barrier 
does not become more and more shabby. A smooth surface will be perceived as being 
larger than a broken surface. The use of different materials, colors and of vegetation 
can contribute significantly to breaking the monotony of long and high noise barriers. 
 

Figure 3.18.  4 m (13 ft) high aluminum absorbing noise barriers bent 10° towards the road along 

both sides of the M3 ring road around Copenhagen, Denmark (photo Jens V. Nielsen). 
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Vegetation can also be used to break the monotony of long straight surfaces. If part  
of the barrier is formed as a plant box, this may make the barrier seem lower than it 
really is. 
 
 

Figure 3.19.  4 m (13 ft) high brown profiled concrete noise barrier with 1 m high plant box with 

new vegetation in the front at Highway A4 in Germany [3].  

 
 
A noise screening installation can be constructed according to different principles as, 
for example: 
 
• An earth embankment. 
• A supported earth embankment. 
• An earth embankment surmounted by a barrier. 
• A barrier with vegetation. 
• A barrier. 
• A road in a cutting. 
• A covered road. 
 



 

 41

Figure 3.20.  Earth embankment as a noise barrier in Germany. 

 
 
If the desired barrier height is more than 4 to 5m (13-16 ft), it will often be easier to 
harmonize an earth embankment with the surrounding landscape than a noise barrier. 
As they require a relatively large amount of space, earth embankments will primarily 
be used in the countryside and in connection with areas where housing is less dense or 
scattered. In the course of a few years, a manmade earth embankment with vegetation 
will appear to blend in with nature. Earth embankments can have the effect of addi-
tions to the road environment and can enhance the natural character of the landscape. 
 
The sloping form of the earth embankment and the variations of structure that are pos-
sible through the shaping of earth mass and through planting can reduce the observer’s 
impression of its height. As a result earth embankment can be experienced as exciting 
new elements in the landscape. Paths can be constructed on top of the earth embank-
ment, which give a good overview of the surrounding landscape. The side of the earth 
embankment that faces the nearby housing can be formed and planted so that it be-
comes part of the recreational area through the construction of a play area, toboggan-
ing slopes, etc.  
 
Earth embankments might be constructed with surplus earth from the road construc-
tion or excavations from new building construction. Waste material from demolitions, 
etc., might be used for the core of an earth embankment, if properly encapsulated. 
Hazardous materials should not be used.  
 
In the course of time, a planted earth embankment will become a small ecological sys-
tem, in which various animal species and plants flourish.  
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A supported earth embankment can be constructed in a number of fundamentally dif-
ferent ways. One type is the so-called growth barrier in Aarhus, Denmark (see Figure 
3.21), where the earth is supported by a slanting steel frame of 12 mm (1/2 in.) round 
steel with 10 cm (4 in.) openings and plastic netting with 6-7 mm (1/4 in.) meshes [3]. 
The barrier has an irrigation system in the top. This kind of noise barrier can be used 
where there is not enough room for an earth embankment, but where a green barrier 
with a natural appearance is desired. In the course of a few years and with good 
growth conditions, a supported earth embankment will appear as a green hedge in the 
summer period and will as such merge well with a suburban environment, where green 
hedges are common. 
 
 

Figure 3.21.  A supported 3 m (10 ft) high earth embankment with a slanting steel net to the left 

(details to the right) at National Road 405 in Århus, Denmark [3]. 

 
 
Another type of green barrier is a supported earth wall where concrete elements are 
used to create plant boxes (see Figure 3.22). To achieve a satisfactory result using con-
crete plant boxes it is, however, important that the soil should have a certain horizontal 
surface so that rainwater can be retained. Growth conditions will also be improved if 
the plants are able to send their roots into the underlying terrain. It is also important 
that the plant box is formed in such a way that the soil is neither blown nor washed 
away and so that it can retain moisture. Growth conditions can be improved by artifi-
cial watering as in the case in Aarhus. 
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Figure 3.22.  Supported earth embankment made of concrete pipes piled on top of each other in 

triangles and filled with earth along Highway A3 near Cologne in Germany [3].  

 
 
 

 
Figure 3.23.  7 m (23 ft.) high supported earth embankment with vegetation along Highway A3 

near Cologne, Germany [3]. 
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Figure 3.24.  Noise barrier with vegetation on top of earth embankment in Denmark [2]. 

 
 

 

Figure 3.25.  Colored concrete noise barrier made of 8 cm (3 in.) thick corrugated element with 

green vegetation at National Road 405 in Århus, Denmark [1, 3]. 

 
 
If vegetation is planted along a wooden barrier, this can, however cause maintenance 
problems, as the plants will have to be removed when the barrier is to be painted.  
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If a noise barrier is constructed of concrete, the following factors regarding durability 
and aesthetics could be taken into consideration: 
 
• The concrete surfaces can be attacked and eroded by salt water. 
• Unless particular attention is paid to its design, concrete often has a heavy, hard 

and massive appearance, which can be emphasized by dirt and graffiti, etc. 
• Prefabricated grey concrete constructions with supporting pillars and vertical pan-

els do not always create a positive visual impression. 
 
Concrete can be used to give noise barriers many different shapes. Concrete barriers 
can be given many different surface structures and they can be constructed with plant 
boxes, so that they can be combined with vegetation. Concrete can also be colored and 
thus adapted to the surroundings; for example, a barrier can be colored dark brown, 
which forms a good background for vegetation. If concrete is treated properly, good 
results can be achieved, and with its thickness and structure, concrete has qualities that 
can fit in a well with the road environment. 
 
 

 
Figure 3.26.  3 m (10 ft) concrete noise barrier constructed in a curved shape and painted along 

Highway M13 in Gladsaxe north of Copenhagen, Denmark [1]. 

 
 
Transparent material can be used where a transparent barrier is called for, for example, 
when a barrier is situated close to a building, thus significantly blocking the residents’ 
view. These materials are best suited to urban surroundings and will often mean that 
the noise barrier is relatively anonymous in appearance. But they can also be used in 
the countryside to allow road users to be able to see a view or a landmark. Glass can 
also be used to reduce the visual effect of a noise barrier in an open landscape. Trans-
parent noise barriers need cleaning to prevent them from appearing soiled and dull.  
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Figure 3.27.  Transparent noise barrier with a “bike print” along a highway in am urban district in 

Denmark [2]. 

 
 
 

Figure 3.28.  Transparent noise barrier in Nærum at bus stop along Highway M14 north of Copen-

hagen, Denmark. 

 
 
Acoustically, a tunnel is the most effective way of lowering traffic noise. The covered 
area can be used as a sports ground or a park. As a noise-reducing installation, a tunnel 
has many advantages with regard to design, but construction costs are high. 
 
Noise-reducing installations can be implemented as a combination of a number of dif-
ferent materials. 
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Figure 3.29.  Dutch curved steel noise barrier with long transparent section. 

 
 
 

 
Figure 3.30.  PVC barrier with vertical transparent elements along Highway M40 at Nyborg, Den-

mark. 
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Figure 3.31.  Steel and transparent noise barrier along highway in Vienna, Austria. 

 
 
It is important that noise barriers are kept clean and in a good state of repair, as ne-
glected or soiled barriers are very liable to give the road and its surroundings a shabby 
and decaying appearance. Graffiti can be a problem in relation to noise barriers. Effec-
tive methods for removal are available. Vegetation and difficult access to barriers re-
duces the risk for graffiti. Transparent barriers can at some locations increase the risk 
of vandalism. Artificial transparent materials (eg. acrylic or polycarbonate) are nor-
mally more resistant to vandalism than glass barriers. In planning a new noise screen-
ing installation, ongoing maintenance and cleaning of the structure should be consid-
ered. 
 
3.4 Planting 
 

Figure 3.32.  Steel noise barrier with steel grid to support vegetation on the barrier at Highway 

M14 north of Copenhagen, Denmark. 
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The use of vegetation together with noise barriers has already been highlighted in  
several of the previous examples. The road can be given a new visual quality through 
planting. Planting can, among other things, soften the hard effect of new road con-
struction. Planting is often a good measure for obtaining a favorable impression.  
Planting along roads can underscore the line of the road and can also mark side-roads, 
exit ramps and crossroads. Planting can also give protection against side winds and 
stabilize earth slopes along the road. The monotony that can arise along long straight 
roads can be reduced by the use of planting. Especially along noise barriers and earth 
embankments planting can diminish the impression of the road as a closed space. 
 
Climbing plants or bushes growing up against a barrier will make the barrier less con-
spicuous. Planting along the base of a barrier in plant boxes can break the monotony 
of the barrier and make a high barrier seem lower.  It is, however, important to evalu-
ate planting in relation to the totality of the landscape or town of which it is to be part, 
so that this measure is not uncritically adopted when other materials would have been 
more appropriate. 
 

 

Figure 3.33.  Steel nets to support green vegetation on the residential side of concrete noise barri-

ers [1]. 

 
Roadside trees give the scenery of the road living variety, both through seasonal varia-
tions and through variations among individual trees. Provided that they are high 
enough, roadside trees planted in connection with noise screening can reduce the 
dominance of the barrier and give variation and an important aesthetic quality to the 
road and its surroundings. Planting of the median will divide up the road and contrib-
ute to drivers not being blinded by the headlights of oncoming traffic. 
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It is necessary to give vegetation good growth conditions including access to sufficient 
water. At dry locations irrigating systems might be needed. Vegetation must have 
plenty of soil to grow in and while being protected from salt water from the winter 
maintenance of the road. 
 
 

 
Figure 3.34.  1½ m high eternite (fiber cement) noise barrier with wooden frames on top of an 

earth embankment at Highway M10 in Greve vest of Copenhagen, Denmark. The barrier has steel 

net where plants can grow as times goes by [1]. 

 
 
New plants normally need maintenance, especially in the first years. There are two 
different possibilities when plants are to be chosen in connection with a noise screen-
ing installation: cultivated plants can be used or it can be chosen to let nature itself 
show what plants can grow there. 
 
A combination of evergreens and deciduous plants will give an impression of green-
ness all year round. The exclusive use of deciduous plants will, however, mean that 
the changing seasons can be followed from the road. Evergreens do not do well with 
road dust, as in time the dust will settle on the plants and prevent them from breathing. 
Deciduous plants change their leaves and therefore have a greater tolerance of road 
dust. 
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Figure 3.35.  Wooden noise barrier with steel net to support vegetation at National Road 310 in 

Horsens, Denmark (detail to the left). 

 
 
 

Figure 3.36.  Green noise barrier made of panels with willow branches at both sides. When newly 

constructed to the right and after getting green to the left [2]. 

 
 
3.5 Traffic Safety Considerations, etc. 
In connection with the planning and design of noise screening installations there are 
some aspects of traffic safety that must also be considered [3]:  
 
• Noise barriers and earth embankments must not restrict the field of vision for road 

users at crossroads, bus stops, pedestrian crossings, path intersections, etc. 
• A high noise barrier may cause a shadow effect and lead to icing and slipper condi-

tions. 
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• It is necessary to consider the consequences of a collision with the noise barrier, 
and whether it is necessary to erect a crash barrier.  

• It can be useful to divide a noise barrier into modular sections so that in case of 
collision or vandalism it is necessary only to replace the damaged elements. 

• The placing of signposting and lighting should be carefully considered. 
• On long stretches of road, noise barriers and earth embankments should not create 

a monotonous visual setting. This can be avoided by, for example, varying the col-
ors, materials and height of the installation, and also by introducing elements which 
are in strong contrast to the whole. 

• A noise barrier on earth embankment should clearly underscore the direction of the 
road in order to prevent motorists from being visually led away. An installation that 
is parallel to the direction of the road will normally have a good guiding effect. 

• Long and high noise screening installations can completely eliminate the road 
user’s view of landmarks and other local orientation points. This can be avoided by 
reducing the height of the installation or by using transparent materials. Another 
strategy is to make the noise screening installation, or parts of it, into a landmark 
which will help road users to orientate themselves. 

• The surfaces of noise screening installations should not reflect light which might 
become a distraction. In choosing materials, colors, and surface structures, it is im-
portant to consider reflected light. 

• If noise barriers are erected on both sides of a road over a considerable distance, it 
will be necessary to establish emergency access doors at suitable intervals to enable 
road users to leave the road rapidly in case of an accident. Emergency doors can 
also be used to give both maintenance personnel and emergency crews access to 
the road. 

• In the case of long, planted earth embankments it may also be necessary to estab-
lish cleared paths across the embankment at regular intervals for use in emergen-
cies. These paths should also be marked with signs and lighting. Emergency doors 
and paths can be established at the sites of already existing emergency telephones. 
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