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IMPACTS OF ROAD AND RAIL 

TRANSPORT ON THE ENVIRONMENTAL 
 

Abstract: The environment is endangered everywhere. 

The main environmental problems caused by traffic in 

cities are noise and air pollution. The importance of 

protecting the environment is very important and in the 

operation of railway traffic. Increased urbanization and 

the increase in volume of traffic leads to increased 

noise in cities. This paper gives an overview of the 
results of noise measurements and application of 

construction solutions for noise protection as one of the 

possible forms of protection. 
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1. INTRODUCTION  
 

Raising the environmental quality of 

the environment is one of the most 
important tasks of our time, and in order to 

sustain human civilization. With 

increasing population, the creation of large 

industrial centers, modernization, people 

from day to day more luck with the 

problem of air pollution and noise. 

The main sources of noise in the 

environment are transport, industry, 

construction and public works, recreation, 

sport and entertainment. The greatest 

threat to the environment of the means of 

land transport is expressed through the air, 
making noise and occupation of land and 

airspace. Environmental problems caused 

by traffic in cities, still belong to the" first 

kind", ie. those which insist on the effects 

of air pollution and noise. 

Motor vehicle traffic is the primary 

mode of transportation, and the main 

reason for this popularity can be attributed 

to the high degree of mobility that this 

form of transport provides users. However, 

traffic is the biggest cause of noise that 
grows depending on the type and number 

of means of transport, means of transport 

structures, speed, road surface, the location 

of roads and railways, and the like. 

It is known that road motor vehicles is 

one of the main sources of noise in cities.  

The most important noise sources are the 

exhaust and intake system, engine 

performance and mechanical noise, 

cooling system, heating, ventilation, tires, 

aerodynamic noise, etc.. 
Natural Resources, formed hundreds 

of millions of years, are rapidly consumed, 

and all that results in harm to the 

environment on a global scale. As a 

consequence we have the destruction of 

the ozone layer, global warming and 

disturbances in ecosystems. 

How long has polluted the human 

environment can be seen from the fact that 

every day on our planet: dies or is 

destroyed 100-200 of animal and plant 
species, unloading 55 thousand tropical 

trees, desert wins 20 thousand hectares of 

fertile land, in the atmosphere reaches 100 

million tons harmful emissions of 

greenhouse gases and ozone-depleting. 

The European Union has committed to 

reduce its emissions of pollutants and 

noise emanating from transport activities, 

in order to reduce the negative impact on 

the environment while economically and 

economic growth.  In the framework of 

EIA considered the environmental 
consequences such as: vibration, noise 
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level and concentrations of air pollutants 

as a function of flow velocity and structure 

of traffic flow and estimate their impact on 

the environment, the amount of water 

pollutants and soil, and the probability and 

magnitude of accidental pollution and 

assessment of their impact on the 
environment, taking space and separate 

entities, the impact on wildlife, natural and 

cultural heritage and visual pollution. 

Clean air is the basis for human life 

and health of the entire ecosystem. The 

most common pollutants are carbon 

monoxide (CO), sulfur dioxide (SO2), 

nitrogen dioxide (NO2) and soot 

microparticles. Carbon monoxide (CO) is a 

poisonous, colorless odorless and tasteless. 

The gas produced during incomplete 

combustion of fossil fuels. Concentration 
of 1% CO in air is lethal. Carbon 

monoxide is toxic in high concentrations, 

and indirectly contributes to global 

warming. Mentioned emissions originate 

mainly from traffic and transport. Road 

traffic most part in air pollution. 

Furthermore, the petrol engines are the 

main sources of lead pollution, and diesel 

engines emit very large amounts of soot 

and smoke. The modern world as we know 

it is constantly surrounded by sound. The 
sound of people feel varying degrees of 

satisfaction. Noise is defined as the 

occurrence of unpleasant and undesired 

acoustic feeling. The noise is essentially 

the sound of every kind is an unpleasant 

man who pestered, bothered, disturb, 

irritate, bother, which can be unbearable or 

even cause pain. 

Noise over ear reaches the central 

nervous system and can cause disturbances 

of the vegetative nervous system, heart and 
blood vessels and digestive organs. The 

noise of high intensity work enhances the 

endocrine glands causes an increase in 

blood pressure, increases heart rate, causes 

disruption of breathing, loss of appetite, 

difficulty in balance and enhances muscle 

contraction, especially if it is unexpected. 

Noise as all harmful factor present in the 

living and working environment has a 

significant impact on overall health and in 

recent years it is increasingly paid 

attention. Effected by noise on humans can 

be multiple. Noise harmful to health and 

leads to a whole range of diseases. In 

addition to the direct effects of noise on 
the organs of hearing, noise seriously 

affects the nervous system and how the 

central vegetative and through it also 

affects many other organs, which causes 

changes and functional disorders. In 

addition to the direct effects of noise 

affects the concentration of the man at 

work, which can reduce working capacity 

of man exposed to excessive noise effects. 

 

 

2. LEGISLATION 
 

The noise which people are exposed 

to on a daily basis (utility or general) is 

one of the biggest problems spent the 

environment, especially in urban areas. 

The City of Kragujevac is an area with 

significant acoustic load, as a commercial, 

economic, cultural and academic center of 

the central Serbia is a Balkan crossroads 
with significant intensity of road and rail 

transport. In recent years, Kragujevac, as a 

regional center, has a growing traffic due 

to the work of Fiat car factory. Preserving 

and improving the quality, avoid, prevent 

or reduce pollution is achieved through the 

instruments of national policy and 

planning (protection strategy, plans, etc..). 

And the obligations defined by law and 

by-laws (in Table 1 are given the 

maximum permissible noise levels by 
zones depending on the application). 

Regarding traffic, environmental 

considerations have caused the adoption of 

appropriate standards of environmental 

management within the standard series 

ISO 14000 (JUS ISO 14000). The 

European Parliament and the Council 

2002nd The adopted Directive 2002/49/EC 

on the assessment and management of 

environmental noise, which is known as 
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the "END". 

 

Тable 1 - The maximum permitted noise 

levels by zones depending on the 

application 

 

END directive aims to "define the 

general approach that would, on a priority 

basis, to avoid, prevent or reduce harmful 

effects of interference caused by exposure 
to noise in the environment." For this 

purpose, will be gradually carried out 

specific activities. In addition, the 

Directive aims to establish a basis for the 

development of EU measures to reduce 

noise emitted by the major sources, in 

particular road and rail vehicles and 

infrastructure, aircraft, external, and 

industrial equipment and mobile 

machinery. 

Activities are regulated by Directive 

2002/49/EC are: 

Monitoring of environmental 

problems: the competent authorities in the 

Member States are obliged to draw up " 

strategic noise maps " for major roads, 
railways, airports, using harmonized noise 

indicators such as: 

• Lden (equivalent level for the 

period of the day- evening - 

night) and 

• Lnight (equivalent level for the 

period of the night). 

These maps will be used throughout 

Europe for estimating the number of 

people that are accompanied by 

disturbances and sleep disorders. 

Informing and consulting the public about 
noise exposure, its effects and discussed 

measures against noise. 

• Addressing local issues related to 

noise with requiring competent 

authorities to draw up action 

plans to reduce noise in the 

problem areas. 

• Development of a long-term EU 

strategy, which includes goals for 

reducing the number of people 

vulnerable to longer-term noise 
level. 

• Also, it should be noted the 

existing legislation: 

• Terms of permitted noise level in 

the environment ("Off. Gazette of 

Republic of Serbia", No. 54/92) 

• Measurement of Environmental 

Noise JUS U. J6.090.1992 

• Acoustic zoning mere U. J6.205 

2007 

• The Law on the Protection of 
Environmental Noise ("Off. 

Gazette of the Republic of 

Serbia", No. 36/ 09) 

• The Law on Environmental 

Protection ("Off. Gazette of the 

Republic of Serbia", No. 135/04, 

36/09, 66/91, 83/92, 53/95). 

 

 

Zone  

  

Zoning   

The highest 

permissible 

level in dB(A) 

day night 

1.  Holidays, 

hospitals, 

cultural and 

historic areas 

and parks 

50  40  

2.  Tourist areas 

and small 

villages and 
school zones 

50  45  

3.  Purely 

residential 

areas 

55  45  

4.  Business and 

commercial 

and 

residential 

areas and 
playgrounds 

60  50  

5.  City and 

handicraft 

centers and 

areas along 

roads tronger 

65  55  
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3. THE SITUATION IN SERBIA 
 

Social and economic situation of the 

citizens of the city of Kragujevac is such 

that the share of modern vehicles with 
catalytic converters and low emission of 

harmful substances is very small in the 

total number of vehicles. Passenger cars on 

the streets of the old, on average, 16 years 

old, a commercial 14 years. They are in a 

relatively poor state and emit significantly 

greater emissions of air pollutants from 

modern vehicles, which are exploited in 

modern cities. 

Nationally positive legislation, 

technical regulations and standards, 
provide all the prerequisites to the 

phenomenon of noise in the environment is 

treated at the level of a highly developed 

society. 

More than 60% of the urban 

population in Serbia is exposed to traffic 

noise levels that seriously threaten the 

welfare of the people. In accordance with 

their obligations under the Regulations on 

limit values of noise pollution, 

measurement methods and data, 

measurements were carried out in August 
2013 in Kragujevac. Determining the value 

of daytime and nighttime noise pollution is 

carried out according to the methodology 

[2]. 

Measurement of noise levels was 

carried out precision impulse sound level 

meter NORSONIC type NOR 118. For one 

thirds octave analysis was used to filter the 

noise set. Prior to determining the utility of 

noise were determined micro-climatic 

conditions, which are important for Its 
authority results: air temperature, relative 

humidity, air pressure and wind speed 

were obtained from the local hydro-

meteorological station, which is part of the 

National Weather Bureau. Noise 

measurements in the communal area was 

carried out at a height of 1.2 m to 1.5 m 

from the surface, at a distance of at least 

3.5 m from the walls of buildings. 

Measurement of noise they are exposed to 

building in the settlements was done on 

1m to 2m from the facade. Daily noise 

levels exceed the limits of environmental 

noise at the intersection of "Stanovo" and 

the intersection of the shopping center 

"Plaza". Night noise levels exceed the 

limits of environmental noise at 
intersection of "Stanovo" and the 

intersection of the shopping center "Plaza". 

The level of noise pollution in areas beside 

large intersection in Kragujevac rose to 40 

percent over the allowable paremetre, 

according to measurements conducted by 

the Institute of Public Health. 

 

 

4. ENVIRONMENTAL 

REQUIREMENTS PLANNING IN 

RAILWAY TRANSPORT 
 

Rail transport can be considered relatively 

clean. Electrification to reduce emissions 

of greenhouse gases. In terms of noise 
impact on the environment railway traffic 

has significantly fewer adverse effects than 

road transport. Compared to other forms of 

transport can not say that its rail operation 

causes the least harmful consequences, but 

reducing the negative impact of the 

railway on the environment should 

continue to strive for 

 

Figure 1 - The noise of rail traffic 
 

Among the most important sources of 

noise should be highlighted (Figure 1): 

• noise  interaction of wheel / rail, 

• noise generated in the braking 

process , 

• aerodynamic noise, 

• noise due to operation of air 

conditioning, 
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• noise generated by devices for 

heating and ventilation of the 

passenger compartment and 

others. 

When selecting the best varieties, 

environmental factors must be taken into 

account, this means: 
• selection of the electric traction as 

compared to diesel, 

• rational use of space, 

• rational occupation of arable land, 

• construction of the railway route 

away from populated areas and 

the like. 

The negative effects of rail traffic on 

the environment are linked to a complex 

system of railway network with a 

permanent way and station facilities. By 

taking natural spaces are changing the 
contents of the eco-system, and air 

pollution, ash, emissions, and noise and 

fluctuations, changes and regimes 

ekzistencije other content eco-system. 

Railway cars as dynamic systems have this 

characteristic that is expressed in these 

resonant behavior at low excitation 

frequencies, as well as good sound 

conduction. This is due to a special box 

construction system, chest - wall - roof and 

somewhat mechanical elements.  
Today, manufacturers of rail vehicles 

built passenger car where the noise level is 

even lower for 2-7dB of minimalmog 

prescribed. Forms noise quite low-level 

noise size <30 dB, objectively represent a 

problem and a nuisance, but it happens to 

be just such noises for many passengers 

causing neurotic disorders (appearance of 

banging and rattling parts inside the 

equipment and the like.). So the designer 

of the analysis needs to find a solution that 
will guarantee the proper mounting of all 

parts. The importance of protecting the 

environment is set in the performance of 

all human activity, and it is very important 

and in the operation of railway traffic. 

 Adequate development of rail 

transport would significantly affect the 

reduction of transportation costs and 

increase overall social rationality, 

primarily due to significantly lower drive 

energy consumption compared to other 

transport sectors.  According to the 

European Commission, of the total energy 

consumption, traffic is 30%, and other 

industries 70%. Of the total energy 
consumption in transport in the EU 84% 

are road traffic, and only 2.5% of the rail 

service. 

 

 

5. MEASURES TO REDUCE THE 

LEVEL OF TRAFFIC NOISE 
 

In addition, it was pointed out that the 

high level of traffic noise requires the 

introduction of technology that emits less 

noise. The most frequently used 

technologies are quiet pavement 

constructions and barriers for protection 

from noise. These technologies have 

proven to be a good solution, thanks to its 

benefits in the Netherlands, develops and 

applies several types of quiet pavement 
and barriers of protection against noise. 

Implementation of effective quiet 

pavement and barriers for protection 

against noise on a large scale could lead to 

a reduction in the number of severely 

disadvantaged people in Serbia, and that 

between 40% and 75%.   In general, the 

traffic noise is dealt with in one of three 

ways: by controlling noise at its source, 

direction of sound or the use of regulatory 

rules and controls. For transport, a source 

of noise , the best solutions are achieved 
by placing the belt of greenery along the 

roads. This type of care usually requires a 

large area, which is not always possible to 

achieve, so it should be achieved with 

other forms of protection against noise. 

Vegetation, if sufficiently high, wide and 

thick, can reduce traffic noise by 5dB. 

Directing sound to successfully implement 

the construction of barriers for protection 

from traffic noise. Vertical walls can be 

made of early material (stone, concrete, 
wood, plastic, etc.). That protect against 
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noise perform absorption and reflection of 

sound waves. Barriers for the protection of 

traffic noise are solid barriers built 

between the highway and the buildings 

along the highway. They did not 

completely block all the noise, they also 

reduce excessive noise levels. Effective 
barriers typically reduce noise levels by 5 

to 10 dB. The barrier must be high enough 

and long enough to block the view of the 

highway in the area that should be 

protected. After the tip visibility, with each 

additional meter of its height, the barrier 

achieves about 1.5dB additional noise 

reduction. 
 

 

 
Figure 2 - Minimum required height of barrier 

 

 

To effectively reduce the noise that 

comes through its ends should be at least 8 

times longer than the distance between the 

receiver and barriers. Sound barriers are 

generally effective in reducing noise in 

areas that are within about 60m of the 

highway. 
 

 
Figure 3 - The effective length of the barrier 

 

5. CONCLUSION 
 

Based on data obtained from the 

monitoring of noise pollution in 

Kragujevac, the problem of noise is 

expressed in almost all observed areas. As 

a long-term measures proposed to reduce 
the traffic become more frequent in the 

city, so as to prohibit the transportation of 

heavy trucks.  

Urban planning can predict which 

types of construction schedule, location 

and number of storeys of buildings and 

their distance from roads can provide 

adequate protection from traffic noise. 

Adequate noise protection can be achieved 

even in the design phase of buildings, if 

known value measurement noise. To solve 

the problem of noise, that harmful effects 

on health, it is necessary to join the joint 

work of professions and trades. 

Most residents of the village near the 

barrier feels that the barriers for protection 

from traffic noise effectively reduce traffic 
noise and that the benefits of barriers far 

exceeded their shortcomings.  

Although the barriers for protection 

from traffic noise does not eliminate 

completely the noise, they significantly 

reduce and improve the quality of life of 

people who live along the highway. 
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