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Summary 

To accommodate the increase in population in urban areas, cities seek to develop real estate in close 

proximity to railway infrastructure and transportation hubs. At the same time, massive railway 

undertakings to extend or build new high-speed tracks and stations in densely populated areas are 

in the planning and construction stages. To improve on how we deal with railway noise the 

Norwegian railway infrastructure manager, Bane NOR, look at the synergistic effect of developing 

three key areas: railway noise modeling, on-track mitigation measures, and railway noise guidelines. 

 

PACS no. 43.50.Lj, 43.50.Rq 

 
1. Introduction1 

Norway is a far-stretching country with large 

mountain ranges, challenging terrain and climate, 

making many areas less habitable. Therefore, much 

of the Norwegian population have congregated in 

larger cities and adjoining suburbs, particularly in 

the south.  

 

The combination of national strategies for increased 

urban density around transportation hubs, 

development of high-speed lines between high 

population areas, and ambitious expectations for 

railway freight traffic, results in many challenging 

scenarios for environmental noise mitigation. 

Currently, the common solution is noise barriers. 

 

2. Key areas of development 

There is arguably a deviance between the calculated 

effect of sound barriers in environmental noise 

impact assessments, and that of the impact on real-

life annoyance from railway traffic. Suggested 

measures are predominately based on what is 

visually shown to have the best effect on noise 

propagation, which might not be the best-perceived 

effect to reduce annoyance.  

 

Currently, methods for calculating railway noise 

and assessing what measures to take are not subject 

                                                      

 

to site-specific change, because the dimensioning 

input parameters in most projects are traffic, terrain 

and speed2, and the output is an equivalent noise 

level. 

A holistic approach is needed to shift from today’s 

rigid, rudimentary assessments – to allow for a more 

dynamic approach.  For that to be achieved there is 

a need for development in three key areas. 

 

• Improving the Nordic prediction method 

for railway traffic noise, and railway source 

data. 

• Establishing a “toolbox” for on-track 

mitigation measures. 

• Utilizing guidelines to allow for 

environmental noise assessments to better 

safeguard against annoyance and sleep 

disturbance from noisy incidents. 

2 The Nordic prediction method for railway noise is only 

applicable at speeds above 30 km/h 

Figure 1 - In situ noise measurement of pass-by noise and 

parking of trains 
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3. The Nordic prediction method for 
railway traffic noise (NMT) and source 
data 

The Nordic prediction method for railway noise was 

first published in 1984, with the second version 

finalized in 1996 and known as NMT, NT96 or 

Nord96. This method is still in use both in Norway 

and Sweden, while a revised version, Nord2000 

(new Nordic prediction method for rail traffic 

noise), is in use in Denmark (since 2007). 

 

There is an evident need for revision of the current 

method, as it is not applicable for high-speed 

railways with aerodynamic noise contribution. A 

change from octave to third-octave band spectrum 

                                                      

3 A simplified method based on the in-situ measurements 

of train classes, monitoring stations and maintenance 

is also desirable and consistent with the Nord2000 

method.  

 

The lack of reliable input data is equally evident. 

Much of the train class source data is outdated or 

insufficient, and corrections for track conditions are 

based on the single-value defaults given in the 

method. 

 

By assessing the current situation, clear 

improvements can be made by: 

 

• Revising/changing the current prediction 

method to allow for higher site-specific 

accuracy in noise mapping  

• Establishing a track-specific classification 

scheme based on track roughness 

monitoring.  

• Completing a thorough measurement 

campaign for all relevant train classes 

• Built-in correction factors for rail-wheel 

interaction based on the combined 

roughness level3 

 

4. A “toolbox” for on-track mitigation 
measures. 

Most railway projects in Norway will require noise 

mitigation measures to reduce the outdoor noise 

monitoring to establish annual average correction 

factors.  
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Figure 2 - Measurements of train classes in Norway 1980-2013, Jernbaneverket 

Figure 3 - Energy averaged SEL for the original 

Norwegian train classes (NMT96) 
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levels at dwellings and quiet areas. These will very 

likely be conventional noise barriers with 1-3m 

height. This is currently but the one option where 

consultants and advisers can show the effect of the 

measures, thus it becomes the recommended 

solution4. 

It is therefore important to add more tools to the 

“toolbox”, to ensure that a wider range of on-track 

and trackside mitigation measures can be utilized to 

reduce annoyance, optimize track design and fund 

maintenance schemes.  

 

On-track noise mitigation measures are highly 

dependent on the accuracy of source data for 

existing lines, but also on what limitations are given 

for track design. Such a toolbox will therefore only 

work in liaison with track engineers to find optimal 

solutions between track deterioration, preventative 

maintenance schemes and noise emission. 

 

5. Guidelines for environmental noise 
impact assessment  

In Norway, our main tool for addressing 

environmental noise in planning is the national 

guideline, t-1442. Its main purpose is to allow for a 

common-sense approach based on professional 

assessment of the impact of environmental noise. 

Therefore, any limit values within the guideline are 

only suggestive.  

 

However, these values are often rigidly inputted as 

regulatory provisions in zoning plans. In many 

cases this results in a need to reduce the equivalent 

noise level5 at dwellings and other noise sensitive 

buildings. 

                                                      

4 There is no defined way to model the noise mitigation 

effect of earth berms and low noise barriers. 

5 Lden, day-evening-night indicator is commonly used in 

environmental impact assessments for railway noise 

 

With the current calculation method, the lack of 

good input data, no “toolbox” at one’s disposal, and 

an equivalent limit value – noise barriers are not 

only the single option, but the cost-efficiency of the 

barrier becomes acceptable6, independent of how 

considerable the noise propagation effect is. 

 

In Norway we only address maximum levels when 

there are ten or more noisy incidents during night 

time (23-07) – and they can be exempt if it is 

obvious that the equivalent noise level is 

dominating. This also means that we rarely address 

6 Barriers have been suggested as a viable measure if they 

have a noticeable effect (3-4 dB), or better. 

Figure 4 - Low noise barriers are only used in Stavanger,, 

on Sørlandsbanen (southwestern railway) 

Figure 5 - Pass-by noise through sharp radius curve, with 

no correction for curve squeal or rutting 
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noisy incidents that occur during track-wheel 

interaction and the effect they have on annoyance 

and nuisance7. Examples of this are noisy switches, 

joints and curve squeals. The annoyance that stems 

from these impulsive noise sources is not properly 

reflected in current common practice noise impact 

assessments, and often have insignificant influence 

on the decision to choose on-track mitigation 

measures like jointless switches.  

 

 

The National Railway Administration in Norway, 

Bane NOR, has suggested a principle to go by the 

later years when doing environmental noise impact 

assessments. From a cost-benefit perspective, 

chronologically: 

 

 

 

                                                      

7 The common reason to consider maximum levels are 

10+ freight trains at high pass-by speed (>80 km/t) 

However, for such a cost-benefit analysis to be 

valid, the acoustical effect must be properly 

reflected in the calculation models, and the socio-

economical effect of reduced annoyance reassessed 

to better correlate with the track-specific situation8.  

  

6. Conclusions 

The Norwegian approach for planning and 

modeling optimization is a holistic approach where 

development within several areas are needed to 

create a better framework for how environmental 

noise impact assessments are done. 

 

Key areas are highlighted, and major improvements 

can be done in a fiscally sensible way by: 

 

• improving the accuracy of noise 

calculations by revising the method from 

1996 

• collecting source data for train classes and 

track roughness monitoring 

• train-track-specific corrections for rail-

wheel interaction 

• develop toolbox for on-track and trackside 

mitigation measures to be used in the 

method 

• ensure good practice of national noise 

guidelines by allowing for flexibility to opt 

for solutions aimed at reducing annoyance, 

instead of the current practice of fulfilling 

suggested and general limit values 

 

 

This will improve the overall accuracy from railway 

noise calculations and allow for a better decision-

making and mitigation measures – in both urban 

planning and in the construction, upgrade or 

renewal of railroad lines.

8 Same method is applied to high-capacity tracks with 

low maximum levels, as for low-capacity tracks with 

high maximum levels. 

Reducing noisy incidents and noise emission levels

Reducing noise propagation by on-track and 
trackside mitigation measures

Reducing noise immission levels at dwellings

Figure 6 – Pass-by noise level (Lden) from a low 

capacity track with a single switch at 4m receiver height 

Euronoise 2018 - Conference Proceedings

- 1408 -


