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ABSTRACT: Communal noise is the noise that comes from living together. It is the noise 
in the interior or exterior, whether in the working or living environment, spaces in public 
buildings or open public areas. The issue of communal noise has been partially resolved 
on paper by lows and by-lows on the permissible noise levels in the environment. Howev-
er, the question is how much noise the community will tolerate, ie, at what point citizens 
will start fighting noise. Numerous cities have signed strict regulations for reducing noise 
levels, both day and night, with a proposal for permitted limits. This paper presents com-
monly used methods for managing and protecting against the harmful effects of noise.

Keywords: noise; cities; pollution; environment; management; protection.

INTRODUCTION

The rapid development and intensive urbanization process have caused a number of 
problems related to urban life. The environmental problems of the modern world pre-
sent obstacles both in terms of economic and social progress as well as human devel-
opment all around the world. Coordination between state environmental institutions 
and the private sector, including the implementation of many projects and initiatives, 
should be imperative for the future sustainable development of urban environments 
(Jaafreh, Nagy, 2018). Protecting the environment encompasses a number of legally de-
termined, different but interrelated values ​​that together represent the conditions for the 
healthy, safe and effective life of present and future generations. Environmental protec-
tion should include the protection of nature and natural resources, the purity of air, wa-
ter and soil, the conservation of flora and fauna as well as urban values, and the pro-
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tection against pollution of all types of ionizing radiation, harmful noise, vibration etc. 
(Jovaševic, 2005).

Noise is a specific form of pollution in the modern world. It appeared as a problem at 
the very beginning of urbanization and urban housing, while as a serious environmen-
tal problem, it occurred with the appearance of industry in the late 18th and early 19th 
centuries (Roth, 2001). The development of modern technology, urbanization, accelerat-
ed industrialization, especially the development of the transport and automotive indus-
tries, caused the noise problem to become a serious environmental problem in the mod-
ern world (Li et al., 2002; Brainard et al., 2004; Li and Tao, 2004; Geurs and Wee, 2006; 
Allen et al., 2009; Ausejo et al., 2010; Ross et al., 2011).

Noise is a subjectively unpleasant auditory experience, a pervasive adverse factor in 
the living and work environment, and is one of the physical factors harmful to health. 
The European Union marks environmental noise as one of Europe’s leading environ-
mental problems. According to the World Health Organization, the overall noise level is 
increasing by one decibel a year, and about 120 million people have hearing problems. In 
the European Union, about 40% of the population is exposed to communal noise which 
intensity is higher than 55 dB during the day, and more than 30% of the population is 
exposed to the same noise level during the night. This noise exposure can cause serious 
irritation and sleep disturbance. Therefore, noise is one of the leading risk factors which 
compromises overall health integrity (WHO, 2011; 2012).

In the European Union, this problem is receiving much more attention than in oth-
er parts of the world (Gan et al., 2012). According to EC recommendations, all Mem-
ber States are required to produce strategic noise maps for urban areas with more than 
250,000 inhabitants (European Commission, 2002).

The age of industrialization and urbanization in which we live are the basic factors 
for the multiplication of artificial noise sources. Historically, the beginning of industri-
alization dates back to 1733, when textiles began to be machine-made. Thus, it desig-
nates the beginning of the transition from hand-made products to machine-made ones. 
In the same period, a population increase was observed:

•	 In 1650, the Earth’s population was 550 million,
•	 In 1750, the Earth’s population was 730 million,
•	 In 1850, the Earth’s population was 1.7 billion,
•	 In 1950, the Earth’s population was 2.5 billion,
•	 In 2050, the Earth’s population is estimated at 10 billion (UN, 2019).

Urbanization is also in expansion. In 1964, there were 91 cities with over a million 
inhabitants and 200 million people. In the former Yugoslavia, in 1964, there were only 4 
cities with over 100,000 inhabitants, and by 1974 the number of cities with over 100,000 
inhabitants was 27. According to the 2011 census, about 26% of the Serbian urban pop-
ulation (excluding Kosovo and Metohija) lived in Belgrade. In more developed urban 
centers, there has been an excessive concentration of population and economy, which in 
a way has brought negative consequences in the economic, social, spatial and environ-
mental spheres of these cities (Đerčan et al., 2017). It is clear that in this way, urban are-
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as are becoming major sources of artificial noise and that an increasing number of peo-
ple living in urban areas are thus endangered.

The automotive industry as a source of urban noise is certainly one of the biggest 
problems. The onset of automobile industry dates back to 1770 and the first steam car 
with an explosive engine was produced in 1883. Car production amounted to around 
80,000 in 1904, and by 1964 about 150 million cars were in circulation. The most impor-
tant sources of industrial machinery are: pneumatic drills, cranes, generators, tool riv-
ets, grinders, and household appliances: washing machines and dishes, vacuum clean-
ers, mixers, radios, turntables, transistors, televisions, stereos, lifts, faulty appliances, 
sirens. Also, high noise is recorded near bus and train stations, subways, airports, indus-
trial plants, etc. (Poparić, 2011).

The phenomenon of sound waves which cause noise is studied within physics. The 
branch of physics that studies the appearance and propagation of sound waves is called 
acoustics. The effects of noise and its harmful effects on humans have been studied with-
in biology and medicine. Technical measures for noise protection and their implementa-
tion are included in construction and architecture. Therefore, studying the phenomenon 
of noise, its impact on humans, planning environmental measures, as well as adopting 
appropriate legal norms, are jobs that require the participation of natural, medical, tech-
nical and social (real) sciences and make this field multidisciplinary. Due to its com-
plexity and multidisciplinarity, this phenomenon requires the integration of knowledge 
from multiple fields in order to adequately enable environmental planning and protec-
tion (Poparić, 2011).

NOISE OBSERVATION

The human ear is able to recognize both very quiet and very loud sounds, from whis-
pers to the sound of a supersonic aircraft, i.e. from 20 Hz (low frequency) to 20 kHz 
(high frequency). The human ear is not equally sensitive to different frequencies. Among 
the two sounds of equal volume, the deep sound will be perceived as weaker compared 
to the treble. For this reason, a physiological unit of noise measure was created that takes 
into account this particular ear sensitivity: decibel or dB (A).

Thus, when it comes to noise, we are not all equal. Although sound, or noise levels, 
are expressed in universal units, no sound scale can provide an absolute indication of 
the interference caused to an individual. Our personal experience of sound and noise is 
conditioned by our psychophysical state, biological material, cultural environment, but 
also personal experiences.

Table 1 informatively shows the relationships between the noise level, the type of 
sound environment we are in, and the effect produced by the audibility (speech recogni-
tion). These values are given in the table for illustrative purposes only, since the percep-
tion of noise has a strong subjective character and is highly dependent on local or tem-
poral context.
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Table 1. Environmental sounds, appropriate sound levels (decibels), and voice communication 
capability

Sound level [dB(A)] The type of sound environment Conversation

0-10 Audibility threshold - leaf rustle in the wind Quiet voice

20 Whisper

30 Clock ticking

40 Speech Normal voice

55 TV

60 Flat on a busy street, noise in a big office Loud voice

70 Busy street, cafe noise, hair dryer

80 Metro, big crowd, car Difficult 

90 Truck, a very busy intersection Yelling

95 Train Impossible conversation 

100 Electric saw, drill

105 Pneumatic hammer

110 Loud music

120 Rock concert near the speakers, thunder

130 Civil defense siren

130-140 Threshold of pain

140 The jet plane

180 Space shuttle platform

Source: Poparić, 2011.

Individual noise sensitivity is a significant factor in assessing the interfering effect of 
noise. The results of several years of prospective studies show that about 10% of the pop-
ulation is seriously affected by noise. Particularly sensitive are the children under the 
age of 6 and people over 65. Middle-aged women are slightly more sensitive than men. 
Individual susceptibility is also affected by the state of the neurovegetative and vascu-
lar systems, certain viral infections, alcohol use, tobacco, and occupational exposure to 
neurotoxic substances (Ecological Bulletin, 2004).

In the noisy environment, speech communication is difficult due to the masking ef-
fect, since the frequency range from 300Hz to 3 kHz is especially important for under-
standing speech, and the largest part of the communal noise sound energy belongs to 
this range (Ecological Bulletin, 2004).

Noise decreases with distance from the sound source: when the distance is doubled, 
the sound level drops by 6 dB. Decibels are not summed arithmetically but by logarith-
mic progression. Thus, when two sound sources of the same intensity are connected, the 
sound level increases by three decibels, which for the human ear represents a barely no-
ticeable change. For example, adding two 60 dB sounds does not produce 120 dB sound 
but 63 dB sound. In other words, if the traffic is halved, the sound environment will be 
more comfortable by only 3 dB.
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If we quadruple the sound source, where all ten are of equal intensity, the noise level 
will increase by 10 dB, which corresponds to the feeling of doubled volume. Therefore, 
car traffic should be reduced ten times in order for the noise level at the observed site to 
be reduced by 10 dB (assuming that vehicles are moving at the same speed).

When the difference between the two sound sources is 10 dB, the human ear only 
recognizes a louder source, which is explained by the so-called sound masking effect.

NOISE IN THE CITY CENTER

By city noise we mean different types of noise sources that can cause us more or less 
inconvenience and disturbance: loud music and celebrations, road, air and rail traffic, 
industry, construction works, night clubs, alarms, dog barking, sports activities, neigh-
borhood noise etc. Therefore, urban noise is recognized as a very important issue in the 
complex of environmental topics. Noise affects our physiological and psychological state 
by interfering with basic human activities - sleep, rest, learning, work and communica-
tion. Although links between human health and noise have long been observed, only re-
cent research has shown that even the slightest amount of noise, previously considered 
harmless, can have a very negative impact on human health.

Of the abovementioned noise sources, traffic (urban, air, and railway traffic) has the 
greatest impact on human beings. As the increasing number of Europeans live in cit-
ies (according to the United Nations, in 2011 739.3 million people lived on the Europe-
an continent, 72.9% of them lived in cities), the volume of traffic is steadily increasing. It 
is therefore not surprising that national statistics are recording an increasing number of 
complaints and reports relating to the sound environment.

Noise pollution is no less dangerous than any other pollution. Prolonged exposure 
to high noise can cause temporary or permanent mental and physical damage to the 
human body. It can also cause headache, mental stress, insomnia, high blood pressure, 
cardiac arrhythmia, breathing disorders as well as miscarriages, and decreased concen-

Figure 1. Relationship between traffic volume, truck traffic share and average noise
Source: Noise reduction plan for Berlin, 2008.



132 Researches Review DGTH | 48-2, 127–142 | 2019

tration. A survey performed by Work for a Better Bangladesh interviewed over 2,500 
people in Bangladesh, of whom 1,000 were students. The results show that 97% of stu-
dents are exposed to noise and that 60-70% of them have problems with concentration, 
headache and worsening of the general health condition caused by harmful noise ef-
fects. Of the other 1500 respondents, 69% have headaches, 68% deterioration in health, 
49% deviation from normal body temperature, 42% have hearing problems, 42% have 
arrhythmia and 39% suffer from insomnia (Đerčan, 2019). 

Industrial workers in London are exposed to noise with a volume equal to that which 
causes deafness. Hearing in young people may be impaired by spending long time in 
nightclubs. According to some estimates, in Europe, 40% of the population is exposed 
to traffic noise intensities above 55 dB (A) during the day, and as much as 20% are ex-
posed to noise levels higher than 65dB (A). These noise levels are considered unaccep-
table for long-term population exposure. When analyzing human exposure to noise at 
work, the data is poor not only in underdeveloped but also in economically developed 
countries. In the US, about 30% of the working population is exposed to noise at work 
above 85 dB (A), and 20% of the population is exposed to the noise above 90 dB (A). Ex-
posure to noise over 90 dB (A) during whole work experience is estimated to cause per-
manent hearing impairment in 25% of those exposed. In the European Union, 30% of 
workers spend more than a quarter of their time working in health-threatening noise, 
and it is not surprising that 7% of the working population have impaired hearing, and 
a high 30% have a recognized hearing loss due to excessive noise at work, as an occupa-
tional disease (Kristoforović -Ilić et al., 1998; Belojević et al., 2011; Đerčan et al., 2015).

NOISE MANAGEMENT

Noise management legislation

At EU level, noise protection has a long tradition, and efforts that have been made in 
this area of ​​protection for years have resulted in Directive 2002/49/EU, which regulates 
noise management along with other laws. Part of the European Union’s policy is to achieve 
a high level of health and environmental protection, and one of the goals to be pursued is 
noise protection. In Future Noise Policy. European Commission Green Paper, the Com-
mission addressed communal noise as one of the biggest environmental problems in Eu-
rope. In its Resolution, adopted on June 10, 1997 on the Commission’s Green Paper, the 
European Parliament expressed its support for that Green Paper and called for the identi-
fication of specific measures and initiatives by the Municipal Noise Reduction Directive, 
and noted the lack of reliable and comparable data on the state of the various noise sources. 
A common noise indicator and a common methodology for the calculation of noise and 
measurement near airports are defined in the Commission Communication of 1 Decem-
ber 1999 on air transport and the environment (Đerčan, 2019).

This Directive should create the basis for the development and completion of exist-
ing European Union noise reduction measures produced by major sources, in particu-
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lar road and rail vehicles and infrastructure, aircrafts, industrial equipment and mobile 
machinery, and for the introduction of additional short, medium and long-term meas-
ures. Data on communal noise levels should therefore be collected, sorted and published 
according to comparable criteria. This involves the use of harmonized indicators and 
methods of determination, as well as criteria for harmonizing the production of noise 
maps. Such benchmarks and methods are best identified at European Union level. The 
Directive requires compliance with indicators and thresholds, mapping and drawing 
up action plans and proposes regular evaluation of this Directive (European Commis-
sion, 2002).

A number of laws in our country treat an environmental issue as a whole or they treat 
particular aspects of it, such as: food, water, air, soil, etc. In doing so, an attempt was 
made in order to create a solid legal basis of legal and by-law character that would cre-
ate obligations for all subjects of social life in their daily life and work, i.e. the basis of re-
sponsibility and punishment in case of violation of these regulations (Jovaševic, 2005).

The basic framework for noise management in the urban environment in the Repub-
lic of Serbia is laid down by the Law on Protection against Environmental Noise (“RS 
Official Gazette”, No. 36/2009, 88/2010). This legal act defines issues of importance for 
environmental protection and human health, such as environmental entities, defines 
noise indicators, noise limit values and methods for measuring noise, explains individ-
ual sources of noise and provides guidelines for the development of strategic noise maps, 
action noise protection plans through measures and conditions of protection, as well as 
rules for public information on noise and surveillance.

A number of by-laws have been adopted enabling the implementation of this Law, 
namely:

•	 Regulation on Noise Indicators, Limit Values, Methods for Evaluating Noise Indi-
cators, Annoyance and Harmful Effects of Environmental Noise and on Human 
Health, and the Types and Methods of Collecting the Data Required for their Eval-
uation (Official Gazette of the RS, No. 75 / 2010),

•	 Rulebook on the Methodology for Determining Acoustic Zones (“RS Official Ga-
zette”, No. 72/2010),

•	 Ordinance on the Content and Methods of Drafting Strategic Noise Maps and how 
They are to be Presented to the Public (“RS Official Gazette”, No. 80/2010),

•	 Rulebook on the Methodology for Action-plan Development (Official Gazette of 
the RS, No. 72/2010),

•	 Rulebook on the Methods of Noise Measurement, Content and Scope of Noise 
Measurement Reports (Official Gazette of RS, No. 72/2010),

•	 Rulebook on the Conditions to be Fulfilled by a Professional Organisation for 
Noise Measurement, and Documentation to be Submitted with the Application 
for Acquiring the Authorisation for Noise Measurement (“RS Official Gazette”, 
No. 72/2010),

•	 Rulebook on Sound Level Meters (“RS Official Gazette”, No. 39/2014).
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Acoustic zoning

Acoustic zoning is the process of determining and prescribing a unique limit value 
for noise indicators for entire surfaces of different areas according to their purpose. The 
local self-government unit determines the acoustic zones in the settlement, as well as the 
limit values of noise indicators in those zones (day and night), expressed in decibels, ac-
cording to the construction state, the way of land use and the planned purposes of the 
area, i.e. based on the reference maps of the spatial plans (Bing, Popp, 2011).

Strategic noise maps

A strategic noise map is a map made up of a set of data on existing noise levels in 
a particular area and it is used to estimate the total noise exposure of a particular area 
coming from different noise sources or to predict the total noise in an area. The devel-
opment of strategic noise maps means the presentation of data on existing or estimated 
noise levels - including exceedances of prescribed limit values - the number of people ex-
posed to noise in an area or the number of households exposed to certain values of noise 
indicators in a particular area. The law stipulates that strategic noise maps are compul-
sory for agglomerations with more than 100,000 inhabitants, for major roads with an 
average annual traffic flow of more than 3,000,000 vehicles, for major railways with an 
average annual traffic flow of more than 30,000 trains and for major airports.

In addition to the fact that it is legally required to produce strategic noise maps, this 
is also the most effective instrument for managing noise in the urban area, as it is a nec-
essary prerequisite for developing action plans and defining effective and economically 
justifiable noise reduction measures.

In addition, detailed noise maps that analyze all noise sources and noise values on all 
facades of all dwellings (from the most exposed to the quiet facades) can be made. The 
results of these maps provide information for the sizing of sound insulation on facades, 
as well as for the selection of windows, ventilation ducts, installation pipes, etc., which is 
extremely important for the reconstruction of buildings (Bing, Popp, 2011).

Strategic noise maps, which need to be revised at least every five years, use the basis 
for the development of environmental noise action plans and as a means of informing 
the public about the level of environmental noise and its harmful effects.
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ENVIRONMENTAL NOISE ACTION PLANS

Environmental noise action plans are actually plans containing measures for the pro-
tection of noise and its effects in the environment, as well as measures for noise reduction 
in the event of exceeding limit values. An Environmental Noise Action Plan is developed 
for areas where limit values are exceeded, based on a strategic noise map for the same area. 
For the purpose of the development of action plans, conflicting noise maps are drawn up, 
which show the difference between the existing or predicted noise status and the thresh-
old values of the noise indicators. A conflicting noise map is made on the basis of a stra-
tegic noise map, by the method of calculation, whereby noise limit values are subtracted 
from the level of the existing or predicted noise state (Bing, Popp, 2011).

The bases for the development of noise protection action plans are environmen-
tal noise protection measures (space planning, traffic planning, technical measures on 
noise sources, selection of noise sources with lower noise emission values, sound insu-

Figure 2. Noise map for the city of Lund
Source: Lunds kommuns åtgärdsprogram mot buller 2014-2018.
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lation, noise propagation measures, application of legislation and other regulations), as-
sessment of the cost and effectiveness of noise reduction measures in a particular area, 
a list of legal and natural persons that influence noise exposure by their activity, and 
a timetable for the implementation of certain activities during the implementation of 
noise protection measures.

As the creation of strategic noise maps throughout the territory of the Republic of 
Serbia is currently entrusted to the Environmental Protection Agency, and since there 
is not enough institutional capacity for this task, there is a significant obstacle to the 
preparation of strategic noise maps - the Environmental Protection Agency has not pro-
duced any strategic noise maps so far. The plan of activities and sources of financing for 
the preparation of strategic noise maps is adopted by the Government at the proposal of 
the ministry responsible for the environment. Given that the Law establishes that stra-
tegic noise maps are used as a basis for the development of environmental noise action 
plans, but also as a means of informing the public about the level of environmental noise 
and its harmful effects, the lack of strategic noise maps has significant consequences on 
Noise management at the level of local self-government units, i.e. local self-government 
units, does not have sufficient instruments to use to adopt concrete measures that should 
be part of the noise protection action plans.

The most important instrument that local governments can unconditionally use to 
manage noise is acoustic zoning in their own territory. In acoustic zones, local self-gov-
ernment units may prohibit or restrict the use of noise sources, i.e. performing activi-
ties that cause noise above the prescribed limit values. The City of Belgrade made use of 
this instrument, and in 2011 the Regulation on Working Hours of Catering, Crafts and 
Trade Facilities in the City of Belgrade was adopted (“Official Gazette of the City of Bel-
grade”, No. 2/2011 and 51/2011, “RS Official Gazette”, No. 105/2012 - decision of the US, 
and Official Gazette of the City of Belgrade, No. 31/2013 - other decision). In addition, 
in April 2014, the City of Belgrade issued a Decision establishing the Program for the 
Use of Budget Funds for Environmental Protection of the City of Belgrade for the pe-
riod from January to June 2014 (Official Gazette of the City of Belgrade, No. 37/2014), 
which envisages an acoustic zoning project for a part of the central zone of the City of 
Belgrade (parts of the municipalities of Stari grad, Savski Venac, Palilula, Vracar, Ze-
mun and New Belgrade). It is pointed out that this project represents the first phase in 
the process of acoustic zoning of the City of Belgrade, since the zoning of the city’s ter-
ritory will be carried out in phases over the coming years, according to the appropriate 
plans and available financial means for this purpose. The result of the project will be a 
map with presented acoustic zones.

NOISE PROTECTION MEASURES

Noise protection is implemented in various ways. When it comes to the noise of pro-
duction plants, space damping is the most commonly used as well as coating of noisy 
machines. Traffic barriers are the most commonly used sound barriers. Noise protection 
measures can be divided into:
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•	 Technical,
•	 Medical and
•	 Socio-legal.

Technical measures for noise protection

The protection in the sound path and in the case of outdoor sound sources shall be 
implemented using the following protection measures: 

1.	 The noise source should be positioned as far as possible from the place where the 
sound is received. The intensity of the sound is inversely proportional to the square 
of the distance at point sources and the distance at cylindrical ones. Flat waves 
spread the most, but they also attenuate with distance according to exponential law.

2.	 The acoustic shelters should be applied, which can be divided into:
	– Natural (hills, forests, parks),
	– Artificial (built for this purpose), in which most of the sound energy is re-

pelled by solid barriers, while porous barriers absorb sound well.
3.	 Avoiding harmful reflection - sound is most often reflected by multi-story facades 

and other concrete structures;
4.	 When designing, care shall be taken to ensure that noise-free rooms (bedrooms 

etc.) are on the quiet side of the building or in the central part of the building;
5.	 Application of sound insulation in the construction of windows and doors (dou-

ble glazed windows are both good thermal and sound insulation, PVC joinery, 
airtight sealing of windows and doors etc.).

Indoor sound sources are protected using the following protection measures:
1.	 Placing the sound sources in the lowest part of the building, thereby allowing the 

ground to absorb sound;
2.	 Grouping and separating noisy from quiet rooms within one facility. Bedrooms 

are grouped to one side of the building, away from the elevator area;
3.	 Prevention of noise transmission through installations within the facility. Sound-

proofing of water and heating pipes through which mechanical waves can be 
transmitted is carried out. Insulating materials absorb sound and are chosen to 
be non-flammable or thermally resistant;

4.	 Selection of building elements for walls and floor structures;
5.	 The closure of sound sources into chambers whose construction is separate from 

the construction of the building. Typically, the engine lift compartment closes 
into a soundproofed chamber;

6.	 Increase in absorption. This is achieved by installing sound-absorbing materials, 
and it is also essential in the construction industry to be non-flammable.

Personal noise protection products are designed to reduce the noise level below 85 
dB, while allowing the transmission of the most important speech frequencies, to min-
imize interference with the person’s work and to not cause side effects such as discom-
fort, pain, itching, allergic and irritant reactions. They are divided into
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1.	 Occlusal - intended for the external ear canal (plugs or antiphons), and
2.	 Obturation - which rest on the head area around the ear (safety helmets).

This includes protective suits, which are used when it is necessary to protect all or-
gans of the human body from intense sound. They are made of textile materials with 
good protective properties, i.e. they absorb sound waves at all frequencies and have 
to meet other requirements such as comfort during operation and non-flammability 
(Poparić, 2011).

Organizational protection measures and rationalization of operating modes imply 
that when working in a noisy environment, a break of 10 min is made in a room insulat-
ed from noise every two hours. Also, if possible, work groups are organized so that they 
have two hours of work followed by two hours of break etc. in the work space exposed 
to noise (Poparić, 2011).

Medical protection measures

Medical noise protection measures are measures of regular health control, i.e. reg-
ular examinations of persons exposed to increased levels of noise in the workplace and 
they are implemented in an organized manner by the occupational health service.

Medical care measures can be divided into the following:
1.	 Professional orientation and selection

This measure aims to identify noise-sensitive individuals and direct them to oth-
er occupations.

2.	 Preventive health examinations 
	– Preliminary examinations - when selecting candidates to work in a noisy en-

vironment, their possible individual hypersensitivity to noise should be ex-
amined and tests such as hearing fatigue tests and audiograms should be per-
formed; 

	– Periodic examinations - aim to monitor hearing status; hearing control for 
workers exposed to noise should be performed at intervals not exceeding 6 
months; for workers who have just started working these examinations should 
be performed on a daily basis;

	– Extraordinary examinations - performed after exposure to high-intensity 
noise or after hearing ailments that may contribute to hearing loss (Poparić, 
2011, Municipal Hygiene).

3.	 Identifying high-risk jobs
Jobs where noise exceeds the 85 dB level are jobs with special working conditions. 
In such workplaces, if technical and personal protective equipment cannot re-
duce the noise level below 85 dB, the exposure time will be reduced.

4.	 Health awareness and education
This measure is aimed at the importance and necessity of wearing personal pro-
tective equipment and their regular and proper use. The worker should be intro-
duced to the additional adverse effects of out-of-work noise, as well as to the pos-
sibility of recovery of temporary hearing loss (Poparić, 2011).
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Socio-legal measures of protection

Socio-legal protection measures are measures adopted at the national level in the 
form of norms, standards, rules and regulations on the permissible noise level and expo-
sure time for a given noise level. There are a number of regulations governing the noise 
problem, prescribing the permissible noise level and setting criteria and standards for 
assessing the harmful effects of noise. The regulations to be adopted apply specifically 
to construction, traffic, industry, and there are also regulations on permitted levels of 
communal noise.

The Rulebook defines the standards for noise protection, methods and conditions for 
measuring and analyzing noise:

•	 A limit of 85 dB has been set in order to protect hearing from noise damage,
•	 In most countries, the maximum noise level for up to eight hours is up to 90 dB,
•	 For noise below 350 Hz the upper limit is 100 dB, and for noise of about 4000 Hz 

the upper limit is 80 dB,
•	 If there is a need for voice communication at a distance of 4 m, the permitted lev-

el is 50 dB,
•	 If the noise is above 95 dB, the allowed exposure time is 4 hours, and for a noise of 

115 dB the exposure time is 15 minutes.

Table 2. International (OSHA) standard for continuous daily noise

Noise level Maximum allowed exposure

90 dB 8 hours

92 dB 6 hours

95 dB 4 hours

97 dB 3 hours

100 dB 2 hours

102 dB 1,5 hours

105 dB 1 hour

110 dB 30 minutes

115 dB 15 minutes

Source: https://www.osha.gov/

The preceding table shows (according to USA OSHA - Occupational Safety & Health 
Administration) how many hours a hearing impaired person can spend in a noisy en-
vironment to avoid hearing damage. For the people with already impaired hearing, the 
maximum noise level for 8 hours is 85 dB (Poparić, 2011).
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CONCLUSION

Today’s society is increasingly concerned about noise protection, which is a type of 
environmental pollution. Accurate noise measurement, although necessary, is often 
very expensive, especially if one wants to measure noise at multiple points in an area at 
a time. Therefore, many cities do not approach this issue with sufficient commitment.

Protection measures can be taken in three ways: by preventing noise at the source 
where it is formed, by reducing noise by placing the source at a greater distance (by 
crossing the path of noise transfer), and by using personal noise shields.

Given the small potential for reducing the number of vehicles in traffic and the fre-
quency of use of vehicles, preventive measures can be implemented to protect human 
health. In order to reduce communal noise, it is necessary to constantly monitor the lev-
el of communal noise in the environment, to ensure proper urban planning of cities, to 
control the noise level emitted by motor vehicles during their technical inspection, to 
constantly monitor the level of communal noise emitted by motor vehicles, to plan the 
street network with automatic control more effectively traffic and synchronization of 
traffic lights, green the public areas, provide easy accessibility to parking spaces, devel-
op action plans to reduce noise levels in cities, the main objective of which is to reduce 
environmental noise to reduce the number of people disturbed by noise.

Given the small potential for reducing the number of vehicles in traffic and the fre-
quency of use of vehicles, preventive measures can be implemented to protect human 
health. In order to reduce communal noise, it is necessary to constantly monitor the lev-
el of communal noise in the environment, to ensure proper urban planning of cities, to 
control the noise level emitted by motor vehicles during technical inspection, to con-
stantly monitor the level of communal noise emitted by motor vehicles, to plan the street 
network with automatic control and synchronization of traffic lights more effectively, 
perform afforestation of public areas, provide easy accessibility to parking spaces, devel-
op action plans to reduce noise levels in cities, the main objective of which is to reduce 
environmental noise to reduce the number of people disturbed by noise.
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