
 

Reducing noise pollution during the maintenance work of the 

Deutsche Bahn Netz AG 

From the point of view of the residents, health and safety at work and from an economic 

point of view. 

Excerpts reproduced with the kind permission of Mr. SCHMELZER Dietrich  

In the framework of his study for the "Bergische Universität Wuppertal", Mr. SCHMELZER analyses the 

means used to reduce the sound level generated by the railway in the example of the 

FRA and studies new means to reduce these noise disturbances. 

The harmful effects of noise on health have been a recurrent topic in numerous scientific studies and 

open debates within the various agencies, committees and groups of experts in the sector of the 

environment and health. 

Sound level scales (L) and relevant indicators to health :  

• 60 dB ≤ L ≤ 80 dB      This sound level continuously causes damage to hearing.  

 

• 45 dB ≤ L <60dB         This noise is seen as a major nuisance and causes extra-atrial health issues 

such as stress, depression and discomfort.  

• 25 dB ≤ L < 45 dB      Permanent exposure to this nuisance is detrimental to the quality of sleep. 

According to the German Institute Robert Koch: ‘’There is a risk of hearing damage while been exposed 

to an average sound level of 85 DB (A) for 40 hours per week. The same damage is caused by 95 db (A) 

for 4 hours per week, 105 db (A) for 24 minutes AND 108 db (A) for 12 minutes per week.’’ 

Deafness is one of the most prevalent professional illness. Diseases resulting from noise represent 

35.5% of the recognized diseases according to the same Institute. 

The company DB Netz AG is working on the reduction of noise pollution on the railway level. Within 

15 years, 1500km of the loudest tracks will be rehabilitated and 55 300 apartments will be equipped 

with soundproof windows. The Deutsche Bahn’s concept of noise reduction has two main axes: 

1- The protection from noise sources through infrastructure modernization 

2- The noise reduction at the train level ("silent" brakes) 

 

In his brief, Mr SCHMELZER states that a major point seems to have been forgotten. Indeed, the 

construction of the railroad does not only expose the workers to the noise. The two main axes 

developed above do not take into account the noise from the maintenance of the tracks. The law 

requires the employer to ensure the health and safety of employees in their workplaces. Each Federal 

State has the right and the obligation to establish the appropriate measures in its jurisdiction. 

It can be stated that railway workers have a negative assessment of the measures implemented by the 

Deutsche Bahn, some of which are despised by the employees. Let’s take the example of individual 

hearing protection (such as ear plugs or headphones). Railroad workers feel that these devices are not 

practical and can even expose them to hazardous situations, as they are associated with hearing 

reduction which could prevent them from hearing the arrival of a train on a nearby track, while the 

maintenance procedures are rarely combined with organizational measures to block the track. 

Some maintenance-of-way work is very loud, including tamping operations. There are currently no 

directives defining the preferential protection system for workers during this work in Germany. Mr 

Schmelzer has therefore started a field study on comparative measures of effective sound levels. 



 

 

They were carried out at night on the 01/13/2018 and 01/15/2018 at the train station of Aix la 

Chapelle. Sound measurements were completed in two steps with a sonometer in the presence of a 

locomotive and a ballast car. 

Step 1: measurements on the level of railroad workers : 

The first measurements aim at stressing the noise level perception of workers. The sonometer is 

located at the immediate proximity of the worker who is actionning the lever to unload the ballast. 

The permanent acoustic radiation is measured during the unloading process of one of the four 

ballast discharge hoppers. The results are seen as below:  

Measurements of the sound perception of the workers 

Number of mesured values 176 

Minimum value    91,3 dB   (A) 

Maximum value 104,6 dB  (A) 

Average    99,80 dB  (A) 

Measure LEQ (« Level EQuivalent ») 

Temporal average ultrasonic power diffused 
 100,39 dB (A) 

 

Step 2: measurements on the noise level for local residents: 

Secondly, the sound level of the ballast hopper railcar is measured from the point of view of residents 

at around 3.3 ft distance (8.2 ft from the center of the track). The ballast hopper railcar is located at 

the beginning at 65.62 ft from the zone to ballast.   

Measurements of the sound perception of the residents 

Number of mesured values 40 

Minimum value 87,1 dB   (A) 

Maximum value 108,2 dB  (A) 

Average 100,45 dB  (A) 

Measure LEQ (« Level 

EQuivalent ») 103,58 dB  (A) 

Ballasting the track 



 
 

If an employee in charge of the ballasting work at night is exposed for 43 minutes to a sound level of 

105 dB (a), it is most likely that he will undergo hearing damage. Because, as stated previously, hearing 

faculties are already threatened from exposure to 85 DB for 40 minutes per week. These results show 

that the employer must implement the protective measures registered in the legal framework. 

The German directive on noise and vibration directive, which provides employers with additional 

obligations (in addition to labor Protection laws), mentions the need to implement any measure 

corresponding to the "State of the technology" that is preventing the employee from being put at risk 

and at the very least minimize the risks. It is imperative to respect the following order regarding the 

applicable priorities: 

1. Any technical measure capable of reducing the noise level at its source 

2. Organizational measures 

3. Individual protections (hearing ones in this case) 

(In Germany, this range of actions is called ‘’TOP’’ for Personal and Organizational Techniques.) 

It is in this framework that Mr SCHMELZER raised interest in the French know-how which proposes 

innovative and unpublished measures in Germany to reduce the noise of ballasting. These are shock-

absorption polyurethane protective plates placed on the pit walls where the ballast is poured. These 

plates were developed by the company Fimor (Based in Le Mans). Thanks to them, the ballast no longer 

comes into direct contact with the metal walls of the spillways (rightly referred to as "drums" in rail 

jargon). Mr. SCHMELZER also decided to visit the company Fimor. 

During this visit, Mr. SCHMELZER realized that the use of such protective plates would not only meet 

the requirements of sound safety, but also protect the environment from noise pollution. 

 

The polyurethane noise protection boards developed by the company Fimor lead to a significant 

reduction of the sound level during the ballasting procedures. At the origin of this project, two fatal 

accidents of employees who were wearing compliant hearing protections during ballasting while a 

train arrived on the nearby track, a train whose warning signals were not heard. The SCNF quickly 

seized the problem and sought out substantive solutions that could reduce the impact of ballast noise. 

The proposals of Fimor were selected as a result of comparative tests. 

During the tests conducted by the company Fimor in cooperation with SNCF, The French Railroad 

Company, the sound level generated by the projection of the ballast was measured at 110 dB. The 

measured value falls to 94dDB once the polyurethane boards have been installed. The decrease of the 

sound level at the source is therefore 16 dB. 

(Side note of FIMOR :  A decrease of 16 dB reduces 40 times the sound intensity perceived.)  

Installation of an anti-noise board on a ballast hopper 
Ballast hopper railcars protected by anti-noise boards in 

France developed by FIMOR 



 
 

                 

According to the scheme of priorities of preventive measures ‘’TOP’’ below, the protections for ballast 

hoppers are identified as the ‘’technical measure’’ which must be implemented as a priority, as they 

reduce the risk of hearing damage by treating the noise at the source: 

T Technical Measures → Polyurethane anti-noise protection for ballast hoppers 

O Organisationnal Measures → Accidents Prevention / Blocking the track 

P Personnal protection Measures → Hearing Protections 

As this is an efficient solution to reduce the sound level, Mr SCHMELZER raised interest in its cost, 

before proposing it for Germany. When taking as example a model of ballast hopper particularly used 

in Germany (called Freight Wagon "FCS"), he states the following calculation: 

• A hopper car has four openings (two drums on each side of the car) through which the ballast 

is discharged. It takes between 400 and €500 to unload a whole car at the team level.  

• On the basis of 200 teams supposed to cover the annual needs and an approximate lifespan 

of ten years’ protection (according to the manufacturer Fimor), the polyurethane boards will 

be amortized over 2000 teams. The total cost of the 2000 teams is 900 000 € and the 

equipment of an entire FCS car with polyurethane boards is estimated at €3000, this 

investment represents only 0.33% of overall costs.  

The anti-noise protection boards for ballast hopers railcars are thus an adapted and inexpensive 

measure. (Fimor's side note: The protections ALSO extend the life of the wagons, which generates a 

return on investment). They aim at protecting the railroads workers and the residents from noise. 


