
  
6. Planning indications

 

  

Preliminary note

While the previous chapters predominantly provide basic planning information for noise abatement, 
this section gives examples of how to reduce the noise pollution. We do not claim to present all 
imaginable planning details as this would go beyond the scope of a manual. If you want to know 
more, please have a look at the detailed bibliography in chapter 7.

LÄRMFINDEX 95, an information guide on noise abatement published by the Federal Environment 
Agency (Umweltbundesamt), helps to find contacts who can give further information and indications, 
also on who is responsible in the case of noise problems.
 

Principles of noise abatement

The respective higher sound level values have turned out to dominate the result in the case of both 
energetic sound level addition and averaging due to the logarithmic sound level scale (see section 
2.4.2).

Three important factors and basic instructions for noise abatement purposes arise from this:n sich 
aus diesem Sachverhalt drei wichtige Folgerungen und prinzipielle Handlungsanweisungen:

●     If several sound sources interact, the priority must be given to the sound source with the 
biggest impact.

●     Noise abatement measures are only as effective as they are at their weakest point. 
Unintended noise gaps and the resulting high sound levels can render an actually efficient 
noise abatement concept ineffective.

●     The concentration of sound sources brings about the most favourable immission conditions as 
the energetic doubling even of a high sound emission only results in a sound level increase of 
3 dB. But human beings only perceive a level increase of 10 dB or the tenfold of the emitted 
sound energy as "twice as loud".
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6. Planning indications

 

  

6.1        Noise abatement plans

When new roads, railway lines, building areas or industrial companies are planned or constructed, 
only sound immissions from the new building project or the noise impacting on the building area are 
determined and assessed and, if necessary, reduced by noise abatement measures. Other existing 
sound sources remain unconsidered.

This is why there had been continuous requests to consider the noise impact with regard to the 
combined effect of all existing noise sources and to create an instrument which allows for taking 
measures against this noise impact. This was accomplished in 1990 with the revision of the Federal 
Immission Control Act. § 47a was introduced, which binds the municipalities to draw up noise 
abatement plans for residential areas and other areas requiring protection (schools, hospitals, nursing 
homes and rest homes, if necessary also recreational areas) which have a high noise exposure. 
Noise abatement plans allow for coordinated steps against different noise sources.

Noise abatement plans and noise immission plans (noise maps) also represent an important 
assessment foundation for urban land-use planning and transport route planning. Noise immission 
plans are an objective representation of the noise pollution and make noise "visible". They clearly 
show areas with a high noise exposure, which require noise abatement measures, and those areas 
which have been only slightly noisy so far and therefore require protection.

The EU Directive on Environmental Noise (Directive 2002/49/EC of the European Parliament and of 
the Council of 25 June 2002 relating to the assessment and management of environmental noise) 
attaches greater importance to noise abatement planning. The most important difference between the 
EU directive and the previous § 47a of the Federal Immission Control Act is the deadlines 
determining by when noise maps and action plans shall be set up. The deadline for agglomerations 
with more than 250,000 inhabitants is 30 June 2007 for noise maps and 18 July 2008 for action 
plans. The plans are to be updated every five years. The directive also stipulates that the public must 
be adequately involved. The EU Directive was transposed into national law by the "Act to implement 
the EC Directive on the assessment and management of environmental noise" (Gesetz zur 
Umsetzung der EG-Richtlinie über die Bewertung und Bekämpfung von Umgebungslärm) on 24 June 
2005. The Federal Immission Control Act was amended by adding Part VI (Noise abatement planning 
§§ 47a to 47f).

Environmental noise is defined as "unwanted or harmful outdoor sound created by human activities, 
including noise emitted by means of transport, road traffic (see fig. 6/1a), rail traffic (fig. 6/1b), air 
traffic, and from sites of industrial activity (fig. 6/1c)". Noise from sports and leisure facilities (fig. 6/1d) 
is not considered in this act. It makes sense, however, to include these sources in the deliberations.

The act sets deadlines for the drawing up of noise maps and the resulting noise abatement plans (or 
"action plans", as they are called in the directive) for the management of the major sound sources. 
But this obligation only refers to agglomerations and the various major traffic routes (see table 6/1). 
The expressions "agglomeration" and "major traffic routes" are defined in § 47b.

 Area under investigation
 

 Noise maps by
 

 Noise abatement plans by
 

 Agglomerations
 > 250,000 inhabitants 

30 June 2007 18 July 2008

 Major roads
 > 6 million vehicles/year

 Major railways
 > 60,000 trains/year

 Major airports
 > 50,000 movements/year

 Agglomerations
 > 100,000 inhabitants

30 June 2012 18 July 2013
 Major roads
 > 3 million vehicles/year

  

 

Fig. 6/1: Flow chart of a abatement plan
 
Download Fig. 6/1 as Pdf-file 

 

Fig. 6/1a: Noise pollution from busy 
roads 

  

 
Fig. 6/1b: Noise pollution from railway 

  

 
Fig. 6/1c: Noise pollution from 
installations subject to licensing (e.g. 
car wreckers) 
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 Major railways
 > 30,000 trains/year

Table 6/1: Deadlines for the drawing up of noise maps and noise abatement plans 
 

The drawing up of noise maps and action plans largely resembles the drawing up of noise abatement 
plans pursuant to § 47a of the Federal Immission Control Act. But the directive introduces new noise 
indices. Characteristic noise indicators are Lden as an indicator for overall annoyance and Lnight as an 
indicator for sleep disturbances. Lnight is the average sound pressure level during the night, Lden that 
of the 24 hours of a whole day with an addition of 5 decibels for the four evening hours and 10 
decibels for the eight night hours.

The aim of the directive is not only to prevent and reduce environmental noise where necessary but 
also to preserve environmental noise quality where it is good. The directive points out the importance 
of the participation of the public. § 47d (3) says: "The public shall be consulted about proposals for 
noise action plans. It shall be given early and effective opportunities to participate in the preparation 
and review of the noise action plans. The results of that participation shall be taken into account. The 
public shall be informed on the decisions taken. Reasonable time-frames shall be provided allowing 
sufficient time for each stage of public participation."

According to § 47c, noise maps and action plans "shall be reviewed, and revised if necessary, at 
least every five years after the date of their preparation".

§ 47e determines "the municipalities or the authorities competent in accordance with Land law, 
unless otherwise provided for below" as responsible for noise abatement planning.

The EU Environmental Noise Directive defines minimum requirements for noise maps according to § 
47c and noise abatement plans according to § 47d.

An ordinance on the drawing up of noise maps (34th Federal Immission Control Ordinance on Noise 
Mapping, in German) has been available since March 2006.
 

Substantial minimum requirements for the preparation of noise maps

1. A strategic noise map is the presentation of data on one of the following aspects:

●     an existing, previous or predicted noise situation in terms of a noise indicator
●     the exceeding of a limit value
●     the estimated number of dwellings, schools and hospitals in a certain area that are exposed to 

specific values of a noise indicator
●     the estimated number of people located in an area exposed to noise

2. Strategic noise maps may be presented to the public as:

●     graphical plots
●     anumerical data in tables
●     numerical data in electronic form

3. Strategic noise maps for agglomerations shall put a special emphasis on the noise emitted by the
    following sources:

●     road traffic
●     rail traffic
●     airports
●     industrial activity sites, including ports

4. Strategic noise maps will be used for the following purposes:

●     for the preparation of the data
●     aas a source of information for the citizens
●     as a basis for action plans

Each of those applications requires a different type of strategic noise map, in accordance with the 
deliberations in the EU directive.

 
Fig. 6/1d: Noise pollution from highly 
frequented sports and leisure facilities 
(e.g. sports field) 

  

 
Fig. 6/1-LMP-1: Noise abatement plan 
for Stuttgart-Vaihingen, total measures 

  

 
Fig. 6/1-LMP-2: Noise immission plan 
for Stuttgart-Vaihingen, sum of all 
emitters, day 

  

 
Fig. 6/1-LMP-3: Conflict plan for 
Stuttgart-Vaihingen, sum of all 
emitters, day 
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5. For the purposes of informing the citizens and the development of action plans, additional and
    more detailed information must be given, such as:

●     a graphical presentation
●     maps disclosing the exceeding of a limit value
●     difference maps in which the existing situation is compared with various possible future 

situations
●     maps showing the value of a noise indicator at a height other than 4 m where appropriate

6. Strategic noise maps for local or national application must be created for an assessment height of
   4 m and with a scale for Lden and Lnight in steps of 5 dB.

7. Separate strategic noise maps must be created for road-traffic noise, rail-traffic noise, aircraft
    noise and industrial noise in agglomerations. Maps for other sources may be added.
 

Minimum requirements for noise abatement plans:

1.  Action plans must at least include the following indications and elements:

●     a description of the agglomeration, the major roads, the major railways or major airports and 
other noise sources taken into account

●     the authority responsible
●     the legal context
●     any limit values in place
●     a summary of the results of the noise maps
●     ean evaluation of the estimated number of people exposed to noise
●     an identification of problems and situations that need to be improved
●     a record of the public consultations
●     any noise reduction measures already in force and any projects in preparation
●     actions which the competent authorities intend to take during the next five years
●     including any measures to preserve quiet areas
●     the long-term strategy
●     financial information (if available): budgets, cost-effectiveness assessment, cost-benefit 

assessment
●     cost-benefit analysis,
●     provisions envisaged for evaluating the implementation and the results of the action plan

2. The actions which the competent authorities intend to take in the fields within their competence
    may for example include:

●     traffic planning
●     land-use planning
●     technical measures at noise sources
●     selection of quieter sources
●     reduction of sound transmission
●     regulatory or economic measures or incentives

3. Each action plan should contain estimates in terms of the reduction of the number of people
   affected (annoyed, sleep disturbed or other).

Figures 6/1-LMP-1, 6/1-LMP-2 and 6/1-LMP-3 show planning examples.   
 

As noise abatement planning includes very complex relations, ICT support is indispensable.

A major basis for the drawing up of noise abatement plans and for planning purposes are noise maps 
and primarily the presentation of traffic noise. The presentation of the noise pollution in municipalities 
and towns in the form of noise maps is advantageous for planning purposes. The plans can be based 
on both measurements and calculations.

While noise emissions (e.g. from roads) can be disclosed in a relatively easy way, it is much more 
difficult to draw up a noise immission plan for the whole territory of an area as sound propagation in 
sometimes complex topographic conditions must be calculated and other noise sources considered.

DIN 45682 (Sound immission maps) sets minimum requirements for the quality of input data and 
calculation models for the areal presentation of noise immission plans.

Popular calculation models are e.g. LIMA (available in English, German, Italian and French), 
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CadnaA (available in English and German), SoundPLAN (available in English and German) and 
IMMI (available in German).
 

These requirements will place significant additional duties in the field of noise protection on the 
municipalities. What can be expected in future is a closer connection between the two fields of 
immission control and urban land-use planning than so far. This will be especially perceptible in the 
field of traffic planning.
 

For further and more detailed information on noise abatement planning in Stuttgart, please visit:

http://www.stadtklima-stuttgart.de/index.php?laerm_laermminderungsplan_einleitung
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6.2        Traffic noise

6.2.1     Road and rail traffic

6.2.1.1  Reduction of emissions

In the context of road and railway noise management the focus is put on the noise reduction 
management at the vehicles themselves, just like in the case of other noise sources.

This is especially important for trucks as about 25 trucks per hour cause as much noise in road traffic 
as 400 cars (at 50 mph (80 km/h) and on the same road surface). Possible noise reduction measures 
are a sound-insulated enclosure of the engine, technical measures at the trailers (low-noise trucks) 
and the reduction of the rolling noises through quieter tyres. The expression of "low-noise vehicles" is 
defined in the Road Traffic Licensing Regulation (Straßenverkehrszulassungsordnung, StVZO) 
(available in German).

The industry permanently tries to reduce the vehicle-related noise level in rail traffic by using new 
materials. These measures include:

●     converting the traction unit from shoe brakes to disc brakes

●     converting the freight wagon to quieter shoe brakes

●     using sound-optimized vehicles, e.g. with wheel absorbers

  

 

 

 

 
Fig. 6/1e: Low-noise truck 

 

Fig. 6/1f: Low-noise road sweeper by 
the city 
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6.2.1.2  The planning of roads and railways (routing)

In acoustic terms, it is advantageous to plan the route of e.g. bypasses and railways as far away from 
uses requiring protection as possible. This also means that uses requiring protection, e.g. residential 
areas, must not come close to existing bypasses (fig. 6/1g). A doubling of the distance between the 
two uses leads to a level reduction of 3 to 4 dB (see fig. 3/6 in section 3.1.2.2). This shows that the 
displacement of the routing has only minor effects with an increasing distance between transport 
route and place of immission.

Wherever possible roads shall be planned and constructed in a way that traffic can move slowly and 
uniformly. Roundabouts (fig. 6/1h) are to be preferred to normal crossings in this context. Rapid 
sound level increases through braking or starting vehicles (see section 6.2.1.5) cause particular 
disturbances. This is why RLS-90 considers the nuisance factor of crossings with sound level 
additions of up to 3 dB when determining the rating level.

Slopes also have negative effects on the noise level. The lower the gradient, the lower the noise 
pollution.

As mentioned before, the concentration of transport routes (fig. 6/1i) is advantageous in acoustic 
terms (noise goes well with noise). Existing noise sources shall therefore be taken into account in the 
planning of roads and railways. The path of future transport routes is best aligned along existing 
sound sources, e.g. a road along existing railways. Noise exposure in the area of the existing 
transport route is mostly only slightly increased and areas not exposed to noise remain quiet.

Planners should consider topographic elements which are favourable in acoustic terms, e.g. indented 
positions, when selecting the route.

In the context of the construction of bypasses, the affected population must further be relieved from 
noise exposure through traffic calming measures (fig. 6/1j) and the renaturation of existing through 
roads.

An adequate and sufficient curve radius must be considered along the course of railway lines. Narrow 
curves lead to squeaking noises and to sound level increases of up to 8 dB.

Curve radius and gradient of the route should be favourable for the tram dynamics and permit high 
speeds. But the speeds on the individual track sections should be adapted to the type of use of the 
area along the tracks and the individual urban development situation. Standalone tracks should have 
a curve radius and continuous tracks that allow for the use of the maximum speed in track curves.

  

 

Fig. 6/1g: Bypass around S-Weilimdorf 
(B 295) 

 

Fig. 6/1h: Roundabaout 
  

 
Fig. 6/1i: Concentration of tansport 
routes 

  

 
Fig. 6/1j: Traffic calming 
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6.2.1.3  Road and rail track surfaces

Road surfaces (fig. 6/1k) have an influence on the noise level. In accordance with RLS-90 the type of 
road surface determines the amount of noise level additions of up to 6 dB(A) (table 6/1). The higher 
the speed, the higher the potential surface-related noise additions. In the context of road planning this 
means that the paving of a play street or of a street in a 20 mph speed limit zone for example would 
be an appropriate means to influence the speed of the vehicles but, for noise abatement reasons, it 
would be unsuitable for reducing the driving speed on major roads.

Tests have shown that open-pored asphalt surfaces significantly reduce noise levels. Correction 
values for new road surfaces of DStrO = -5 dB are possible. Problems as for the physical life of these 
surfaces can be caused by their low durability and the gradual clogging of the pores due to tire 
particles and impurities. Figure 6/1m depicts this circumstance deduced from measurements 
separated into cars and trucks.

Heavy vehicles may cause vibrations and therefore substantial annoyances in the adjacent 
residential areas especially when driving on roads with an uneven surface. These annoyances are 
often intensified by sound level peaks caused by the throbbing sound of vehicle components or their 
cargo. Besides the average sound levels determined according to the calculation methods of RLS-90, 
there are peak levels caused by such events which can lead to annoyances.

As for rail traffic the traditional track structure consisting of a ballast bed and wooden sleepers is 
acoustically advantageous. Other constructions can lead to sound level additions of up to 5 dB (e.g. 
tracks embedded in streets). According to Schall 03 grass-covered tracks for trams reduce the noise 
level by 2 dB.

Further possible noise reduction measures for the wheel/rail system are:

●     grinding the rail surface for removing ripples

●     Srail web damping, especially in the case of tram tracks, by integrating the tracks into an 
elastic material or by covering them with grass

Road surface Driving speed

19 mph
(30 km/h)

25 mph
(40 km/h)

> 31 mph
(> 50 km/h)

> 37 mpg
(> 60 km/h)

Non-grooved mastic asphalt, asphalt 
concrete, stone mastic asphalt

0 0 0 -

Concrete or grooved mastic asphalt 1,0 1,5 2,0 -

Paving with an even surface 2,0 2,5 3,0 -

Other paving 3,0 4,5 6,0 -

Concrete pursuant to ZTV Beton 78 with 
steel brush, with longitudinal smoothing

- - - 1,0

Concrete pursuant to ZTV Beton 78 without 
steel brush, with longitudinal smoothing, 
textured with burlap

- - - -2,0

Asphalt concrete ≤ 0/11 and stone mastic 
asphalt 0/8 and 0/11 without loose chippings

- - - -2,0

Open-pored asphalt surfacing with a void 
content of ≥ 15 % after construction, with 
grain size 0/11

- - - -4,0

Open-pored asphalt surfacing with a void 
content of ≥ 15 % after construction, with 
grain size 0/8

- - - -5,0

Table 6/1: Sound level additions DStrO in dB for different road surfaces depending on the driving 
speed

  

 

Fig. 6/1k: Road surfaces 
 

Fig. 6/1l: Rail track surfaces with grass 
covering and low-noise track bed 

  

 
Fig. 6/1m: Noise emissions (average 
maximum sound level of passing cars 
in a distance of 7.5 m) of free- flowing 
traffic,
source: Federal Environmen Agency 
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6. Planning indications

 

  

6.2.1.4  Traffic volume and traffic calming

The traffic volume has a big influence on the noise pollution (section 3.1.2.2, fig. 3/4). A doubling of 
the traffic volume leads to a noise level increase of about 3 dB. The percentage of trucks also 
contributes significantly to the production of noise. Noise pollution can therefore be reduced by 
reducing the traffic volume, especially the number of trucks.

The traffic volume can be reduced for example through pedestrian-friendly city planning (wide 
pavements, pedestrian zones) or a large-scale cycleway network. Traffic in areas requiring protection 
can also be reduced by providing conveniently arranged parking possibilities. The creation of park-
and-ride sites should be considered during planning in order to induce commuters to use the local 
public transport system (trains, low-noise buses). Traffic within residential quarters can be largely 
avoided by establishing centrally located parking lots. Adequate areas should already be designated 
in the planning stage.

Traffic volume can be reduced in the context of traffic calming measures by modifying the 
development of residential areas. Development roads must not submit through traffic, which can be 
directed on major roads through zones requiring less protection. Figure 6/3 gives an example of 
traffic calming through inner development in the building area "Auf der Steig/Daiberweg" in Stuttgart 
Bad-Cannstatt.

The additional noise pollution at the major road going past the residential area is low compared to a 
through road leading through the residential area. The degree of noise reduction in the calmed 
residential area, however, is higher.

This can be illustrated by a simple example: If the residential area is not calmed, 1,500 vehicles per 
hour will travel on a major road outside the residential area. The same number of vehicles will use the 
through road through the residential area. If the residential area is calmed, about 2,700 will be 
expected to use the major road and about 300 the development road in the residential area. In this 
case the noise level at the major road will be expected to increase by about 3 dB while the noise level 
in the residential area will be reduced by about 7 dB.

With regard to a reduction of the traffic volume, roads must be dimensioned in a way that they do not 
attract additional traffic.

In any case planning should provide for the shortest possible distances between different uses.

Many car trips can be prevented and therefore the traffic volume reduced by reducing the distances 
between dwellings, businesses and workplaces (e.g. the supermarket should not be established in 
the green countryside).

Traffic bans and traffic restrictions (fig. 6/4) can also help to reduce noise. This can be useful in the 
case of nighttime driving bans in areas requiring special protection (hospitals, health resorts) or 
transit bans for noisy trucks on certain road sections.

The transit of especially noise-intensive trucks through the residential quarters of towns and cities can 
be reduced by considering the possibility of transferring the transportation of goods to trains (fig. 6/5) 
already in the planning stage. The necessary sidings and places for transshipment points must be 
designated and industry with rail-oriented products located in these areas.

What is decisive for the noise production from rail traffic is the number of trains (see section 3.1.2.3, 
fig. 3/8), the length of the train, the type of train and the type of brake system. Similar to road traffic, a 
doubling of the number of trains increases the noise level by 3 dB. A doubling of the length of the 
train has the same effect. There are practically no planning possibilities which can have a positive 
influence on the noise production from rail traffic as for the number and type of trains. This is why 
shielding measures and the selection of the railway route become all the more important.

  

 

Fig. 6/2: Truck traffic 
 

Fig. 6/3: Traffic calming through inner 
development, Source: Environmental 
report on noise reduction 
(Umweltbericht Lärmbekämpfung), 
1987 

  

 
Fig. 6/4: Noise reduction through traffic 
restrictions 

  

 
Fig. 6/5: Transportation of goods by 
train 
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6. Planning indications

 

  

6.2.1.5  Driving speed and traffic calming

Figure 3/5 in section 3.1.2.2 shows that a lower driving speed in road traffic results in a lower noise 
pollution. A reduction of the driving speed (fig. 6/6) from 44 mph to 25 mph (70 km/h to 40 km/h) or 
from 31 mph to 19 mph (50 km/h to 30 km/h) reduces the noise level by 3 dB. This roughly 
corresponds to the halving of the traffic volume and the sound energy. A reduction of the driving 
speed from 81 mph to 62 mph (130 km/h to 100 km/h) only leads to a sound level reduction of about 
1.5 dB with a truck percentage of 20 %.

What also plays a major role in this context is engine speed. The higher the engine speed, the louder 
the driving sounds, especially in a lower gear. Driving quietly means driving at lowest possible engine 
speed. Figure 6/7 illustrates the dependency of the driving sounds on the gear selection.

About 70 dB(A) are produced in second gear at 25 mph (40 km/h), only about 63 dB(A) in fourth gear. 
Figure 6/7 refers to a single passing car, while the noise pollution level at a road is the sum of many 
passing cars and is therefore represented by the average sound level. The average sound level, 
however, is reduced only half as much with increasing distance from the road as the maximum sound 
level from a single passing car given in Fig. 6/7.

A slow and uniform traffic flow without disturbing braking or accelerating sounds at high engine 
speeds can be realized through appropriate road design. This can be applied to residential roads (no 
confusing obstacle arrangements) and to major roads and bypasses, which should not be oversized. 
The driving speed within towns or cities can be reduced by narrow roads. Uniform driving speed can 
also be realized through phased traffic lights.

Figure 6/8 compares the noise reduction through a speed limit with that of a noise protection wall. 
You can see that the effect on the third floor of a house at 40 m from the road is the same in the case 
of a reduction of the speed as shown in the figure and of a 4.5 m noise protection wall. Another 
consequence of a speed reduction is a significant drop in the exhaust gas emissions (BAUMÜLLER 
and REUTER, 1990; CLIMATE BOOKLET FOR URBAN DEVELOPMENT, 1998,) (available in 
English and German).

The road traffic authorities in accordance with the municipality can stipulate traffic restrictions within 
built-up areas on the basis of § 45 of the Road Traffic Regulation for the protection of the population 
from noise and exhaust gases or for supporting structured urban development measures. This means 
especially the establishment of 20 mph speed limit zones in residential areas with heavy pedestrian 
and bicycle traffic. These regulations do not apply to supra-local traffic roads and priority roads.

No crossings controlled by traffic lights and no junctions must be installed within a 20 mph speed limit 
zone, except for pedestrian lights, and the general rule of traffic is "right before left".

In addition to that zone speed limits of less than 19 mph (30 km/h) can be ruled in central urban areas 
(e.g. traffic-calmed shopping areas).

Surveys on a 20 mph speed limit (carried out by the Federal Ministry of Transport, Building and 
Urban Affairs in 1989) show a big driver acceptance, less so in the case of speed limits on motorways 
(as shown in figure 6/9).

The effect of a 20 mph speed limit in residential quarters is more and more judged in a positive way, 
the same applies to housing satisfaction. Most critical statements on a 20 mph speed limit refer to 
building measures. This is why there are high requirements for planning.

Structural measures like the rebuilding of roads are necessary especially in the case of isolated 20 
mph speed limit zones. They are not required as for areal 20 mph speed limits. Rebuilding measures 
can become necessary at selected places like at junctions with 20 mph speed limit zones or at places 
with a high potential risk of accidents near schools, children's nurseries or stops of local public 
transport. The local situation has to be taken into account, however, in the process of restructuring 
circulation areas.

Bicycle traffic will also increase, especially in traffic-calmed zones, as 50 % of all car drives take 
place within a distance of 5 km. Many examples of the management of bicycle traffic are given in the 
booklets "Empfehlungen für Radverkehrsanlagen" ("Recommendations for handling bicycle traffic" 

  

 

Fig. 6/6: Speed limit (B 10 Stuttgart- 
Esslingen) 

  

Fig. 6/7: Maximum sound level of a 
passing car in a distance of 7.5 m 
depending on the driving speed and 
gear selection, source: General 
German Automobile Association 
(ADAC) 

  

 
Fig. 6/8: Sound level variations through 
speed limits or noise barriers 
(motorway, distance from the 
development = 40 m, M = 2,400 Fz/h, 
15 & trucks), source: Krell 

  

 
Fig. 6/9: Drivers' opinions on speed 
limits, source: EMNID 
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