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ANALYSIS OF THE SOURCES OF NOISE 

FROM RAIL TRANSPORT 
 

Abstract: The goal of paper is analyze problems 

making rail noise. The first part consists of entrance 

into the issue, which describes in detail the basic 

concepts that are frequently used and contribution to 

an understanding of the issue. The second part focuses 

on the detailed analysis of the sources of noise from 
rail and in the third part of the thesis is devoted to 

noise control measures to eliminate rail noise. In 

conclusion, post discusses some realistic evaluation of 

measurements, which were monitored at crossings train 

for passenger, freight trains and fast trains. 

Measurements compares the values of equivalent sound 

level two same types of trains, and in the end finds what 

may be causing different values of LAeq, T. 

Keywords: Noise, rail, reducing measure. 

 

 

1. INTRODUCTION  
 

Rail transport is characterized by strict 

dependency on the transport route. Noise 

level is influenced not only on the 

parameters of rolling stock, as well as 

design and technical condition of railway 

tracks. 

Division of trains by relevance and by 

type of transport is shown in the table 1 
and 2. 

 

Table 1 - Division of trains by relevance 

(notice 351/2010) 

Division of trains by relevance 

international trains 

national passenger train, which 

provide transport passengers and 

post 

freight trains 

work locomotive and service trains 

 
 

 

Table 2 - Division of trains by type of 

transport 

Division of trains by type of transport 

Passenger trains 

Passenger trains 

are intended for the 

transport of 

passengers, 

baggage, mail, or 

wagons with other 

passenger services 

Freight trains 

Freight trains are 

intended for rail 

freight transport 

vehicles or special 

vehicles 

Trains for special 

things 

     Trains are used 
for special purpose 

needs of the 

railroad or traffic 

driving railway 

vehicles 

 

Table 3 shows the maximum reached 

speeds and average length for selected 

categories of trains. 
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Table 3 - The maximum speed and the 

average length for selected categories of 

trains 

 

 
Figure - 1 examples of some 

categories of trains 

 

Figure 1. View examples of some 
categories of trains European Commission 

Decision no. 2011/229/EU in whom has 

been established limits for standing, heat 

and crossing railway trains. The limit 

values are fixed at a distance of 7,5 m from 

the track, 1,2 m above top of rail, on 

running at a speed of 80 km/h (Table 4). 

 

 

 

 

Table 4 - Limit values selected railway 

trains 

 
 

 

2. CHARACTERISTICS OF 

PARTICULAR SOURCES OF 

RAIL NOISE 

 
Sources rail noise:  

 primary (train noise) 

 secondary (audio signals, radio 

station, etc..). 
Characteristics of particular sources of 

rail noise:  

 aerodynamic noise - are caused 

by airflow around the train. The 

value of wind noise increases 

with increasing speed, at speeds 

above 200 km/ h prevails and at 

speeds over 250 km/h is the 

dominant noise. Aerodynamic 

noise is typical for high-speed 

trains.  

 traction noise - the noise from the 
drive powered vehicles, 

especially noise caused by 

motors, gears, fans, inverters, etc.. 

Noise can be a determining 

traction at speeds up to 50 km/h, 

which is relatively low rolling 

noise, but requires full power 

traction motors, 

 rolling noise - the noise of the 

rolling wheels on rails, is 

considered dominant, is caused 
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by contact with the rails and the 

wheels the size of the rolling 

noise depends on the roughness 

of wheels and rails.  

Figure 2 shows rolling noise, its 

development, transmission and emission. 

 

 
Figure 2 - rolling noise, its development, 

transmission and emission 

 

 

3. FACTORS ACTING ON THE 

EMERGENCE AND SPREAD OF 

NOISE 
 
 

Noise emissions are influenced by a 

variety of factors, especially the way the 

alignment, the second traction, train speed, 
design and technical condition of the 

superstructure and vehicles and intensity 

operation. Spread of noise depending on 

the climatic conditions, the configuration 

of the surrounding terrain and the nature of 

its surface.  

  

3.1 Doopler effect 

 

 
Figure 3 - Doopler effect 

 

Doppler effect (Figure 3) is a effect 

where there is a change in frequency and 
wavelength of the received signal versus 

the broadcast signal, caused by a non-zero 

mutual speed of transmitter and receiver. 

We assume that the man and train run on 

the same line. The relationship between 

wavelength and frequency is λ = v / f In 

1842 the effect was first described by 

Christian Doppler. 
 

 

4. NOISE REDUCING MEASURES 

 
Noise reducing measures can be 

divided into two main groups which are 

active and passive measures. Active noise 

and anti-vibration measures applied on 

the vehicle:  

 optimization of the shape of the 

wheel (wheel axial symmetry),  

 the smallest wheel diameter,  

  the thickest wheel disc  

 noise absorbers on the wheels 

(preferably tunable).  

Passive measures are those measures 

which restrict noise already formed. A 

typical representative of this type of 
measures is implementation of noise 

barriers, especially after noise barriers or 

earth mounds. Reducing traffic noise, rail 

transport included, is important. Ways 

which lead to a reduction, are many.  

Depending on the location in 

relationship source x recipient can identify 

three areas:  

 measures at the source,  

 measures in the field of 

transmission,  

 measures at the recipient. 

 

 

5. DESCRIPTION OF THE 

MEASUREMENT SITUATION 

 
Table 5 provides basic information 

about measurements like the time of 

measurement, the measuring point, the 

direction in which they were monitored 

each pass trains wheelbases two tracks 

apart and instruments that have been used 
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to measure, describe the measurement situation. 

 

Table 5 - Basic information about measurements 

 
 

Figure 4,5 illustrates the positioning 
of the measuring points in both directions 

(direction Košice - Prešov, Košice-

Prešov), shows the distances of the 

individual measuring instruments from the 

track in both directions. 

 

Figure 4- Ilustrates the positioning of the 

measuring points (direction KE –PO) 

 
Figure 5 - Ilustrates the positioning of the 

measuring points (direction PO –KE) 

 

The aim of the measurements was to 
watching crossing more passenger trains. 

Because large number of trains has been 

studied in detail and compared only 

selected pairs of passenger trains. 

 

Table 6 - Main characteristics compared 

trains - passenger trains 

 
XXX differences 

 

Table 6 gives the baseline characteristics 

of the two studied passenger trains. shows 

differences that may may cause differences 

equivalent sound pressure levels which is 

different in the two trains. The difference 

between the two passenger trains is at 

number of wagons, passenger train number 

2 has 2 more wagons.  
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Table 7 - Difference of equivalent sound pressure level for the same type of two trains - 

passenger trains 

 
 

From the measured values of 

equivalent sound level shows that the 

values of the same type of train 

(comparison between two passenger trains) 

with increasing distance varies. The 

maximum difference is 7,1 dB at a 

distance of 34 m. (Table 7). Equivalent 

sound pressure level is higher at all 
distances for passenger train n. 2, the cause 

may be different number of wagons (see 

Table 6). 

 

Table 8 - difference LAeq, T at different 

distances measuring instruments 

(passenger train) 

 
 

From the measured values of 

equivalent sound pressure levels at the 

train no. 1 shows that the difference 

between the distance of the first measuring 

point (11,5 meters) and a second 

measuring point (34 m) is 7,7 db, 

difference between the distance of the 

second (34 m) and the third measuring 

point (60 m) is 3,3 dB. (Table 8).  
From the measured values of 

equivalent sound pressure levels at the 

train no. 2 shows that the difference 

between the distance of the first measuring 

point (11,5 meters) and a second 

measuring point (34m) is 6,9 db, 

difference between the distance of the 

second (34 m) and the third measuring 

point (60 m) is 3,8 dB. (Table 8). 

  

5.1 Suggested methods of measurement 

1) Theoretical Selection of the track 
section  

2) Practical Selection of the track 
which includes exploration field, 

3) Selection of specific sites in the 

selected section, 

4) Plan date of measurement, 

5) Make a measurement, 
6) Processing of measurement 

results - summary of data, 

7) evaluation of the noise from all 

the measurement points and 

additional data about the traffic 

characteristics of the train, 

8) Graphical representation of 

results and overall assessment of 

the measurement results 

 

 

5. CONCLUSION 

 
Traffic noise is an integral part of our 

environment, it is necessary to try to 

reduce it. A person comes into contact 

mainly with negative impacts of road 

transport. Negative effects have also 

transport rail. Continuous traffic noise is 
perceived more intrusive than the 

individual passage of trains. 

The last chapter evaluates the real 

contribution of the measurements passages 

more pair of trains. The result is a 

comparison of individual pairs of the same 

types of trains and different analysis of the 

causes of equivalent sound pressure levels 
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at each train passage. In conclusion, the 

contribution outlines the methodology that 

should be used as a method for the 

measurements rail noise. 
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