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Abstract: The paper presents the concept, structure and implementation of the
relational database for description of the noise produced by transportation means in the
urban areas. The implementation of the database was performed in the Microsoft Access.
Presented database stores measured noise levels, as well as data on traffic flow composition,
measurement location and meteorological conditions. Therefore, it is significant tool for not
only data collection and analyses, but also development of traffic noise prediction models and
their further improvement.
1. INTRODUCTION
Noise can be defined as unwanted sound that can significantly affects physical and
psychological health of the people. During past decades, many studies have shown that noise
can cause stress, sleep disturbance,cardiovascular problems, etc. Sincenoise has become a
major concern for communities, in June of 2002, European Parliament passed the
Environmental Noise Directive (2002/49/EC) [1] relating to the assessment and management
of environmental noise.Under this directive, Member States were obliged to make strategic
noise maps no later than 30th June 2007. Furthermore, the competent authorities, based on
results of noise mapping, had to draw up action plans designed to manage noise issues and
effects, including noise reduction if necessary, no later than 18th July 2008. In accordance to
strategy, FP5 project "Harmonoise" [2], FP6 project "Imagine" [3], and FP7 project "Silence"
[4] were established. "Harmonoise" project developed common European noise prediction
models for road and railway traffic. Project "Imagine" improved the existing models and
developed common European noise prediction models for aircraft and industrial noise. Project
"Silence" has been developing methodologies for drawing of Noise Action Plans. Also
various non-European projects [5][6][7][8] were established to support combating noise.
As Serbia is in accession process to the European Union, Serbian legislation related to
noise protection is in accordance to Environmental Noise Directive. Law on environment
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noise protection [9], which was passed by Serbian parliament in 2009, and following by-laws
[10][11][12] determinate principles of assessment of noise impact, noise mapping and
drawing of Noise Action Plans. Serbian Ministry of Education and Science funded project
"Development of methodologies and means for noise protection of urban environment"
(acronym "urbaNoise") [13], which should support providing measures prescribed by
legislation, that are still not provided. The project is realized by three major Serbian state
universities, University of Kragujevac, represented by Faculty of Mechanical Engineering
Kraljevo, University of Niš, represented by Faculty of Occupational Safety and University of
Belgrade, represented by the Faculty of Traffic Engineering.
Road traffic, beside railway vehicles, represents the main source of noise pollution in the
urban areas. For the purpose of noise assessment and reduction, various noise prediction
models have been developed. The application of prediction models enables estimation of the
traffic noise levels from collected data on traffic composition, such as number of the vehicles,
type of vehicles, etc., as well as measurement location data. For the purpose of data
classification and storage, traffic noise measurements database was developed.
Databases representa significant tool for data collection, classification and analyses, and,
therefore, an important tool for development of models for noise prediction and their further
improvement. While the "Harmonoise" and "Imagine" projects provided databases for
prediction models of railway noise, aircraft noise and industrial noise, database developed
within "urbaNoise" project is intended to describe the noise generated by transportation
means like cars, trucks, etc.
2. BACKGROUND
In the past 50 years, various traffic noise prediction modelswere developed. The first
model for prediction of the noise generated by road traffic was developed in 1952 and
reported in the Handbook of Acoustic Noise Control [14]. In the following years new models
were developed, such usNickson et al. [15-16], Johnson et al. [17], Galloway et. al [18],
Burgess Model [19], Griffiths and Langdon model [20], Fagotti et all [21]. The prediction of
the traffic noise levels according to those models isbased on the traffic volume data (the
number of the vehicles per hour) and distance between the observation point and the road
axis.
Withincrease of the knowledge of trafficnoise, in the recent decade, several complex
models for traffic noise prediction have beendeveloped, such asGerman prediction model
RLS 90 [22], Nordic model [23], French national model [24], England standard for traffic
noise prediction CoRTN [25], Italian model CNR[26], Serbian NAISS model [27]. Beside
the road traffic volume and distance fromthe observation point to the road axis, complex
predictionmodels account for the types of motorvehicles, as well as data specific to the
measurement location (type of the road, road width, ground type, data on natural and artificial
obstacles, etc). Developed database enables entry of all required data for traffic noise
prediction according to simple mathematical models, as well as some of the complex
prediction models, such as Nordic national model.
In the last couple of decades, the composition of the traffic flow in the urban areas became
very complex, including a variety of vehicles withdifferent influence on noise pollution. In
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order to enable more detailed description of the traffic flow composition, the database
contains the traffic flow data for several types of vehicles:






Light vehicles
Medium truck,
Heavy tracks
Buses
Motorcycles

Further, the database enables entry of information about the measurement location,
(distance from road, description of the buildings, etc.)and data on meteorological conditions
duringthe measurement, as well as the measured noise levels.
The data, stored in the database, are collected at different measurement locations at the
cityof Nis [28] and the city of Kraljevo [29]. The measured noise levelsare collected in the
last few years and represent the results of thesystematic measurements of thetraffic noise in
these cities.
3. DATABASE STRUCTURE
The Enhanced Entity−Relationship (EER)diagram of the database structure is shown in the
Figure 1. EER diagrams illustratethe logical structure of the database, e.g., the
relationshipsbetween its entities (tables). Each table is described by its attributes. Anattribute
that uniquely identifies each record in a tableis calleda primary key.Foreign keys are attributes
that define relationships between database tables. The foreign key in one table uniquely
identifies a record of another table."One-to-one" relationship between two tables indicates
that eachrecord in the first table corresponds to one, and only one,record in the second table.
"One-to-many" relationship indicates that each recordin the first table corresponds to one or
more records in thesecond table, but each record in the second table correspondsto only one
record in the first table.
The shown database was developed for storing measurement variables that may be used as
input data for traffic noise prediction. Each record in the table Measurement is uniquely
identified by its primary key,MeasurementID. The table Measurement keeps information
about date of measurement, measurement duration (given in minutes), as well as additional
notes about the measurement. Information about meteorological conditions, such as
temperature, humidity, wind speed and atmospheric pressure, are stored in the table
MeteorologicalConditions. Table NoiseLevels contains information about measured
equivalent A-weighted noised level Leq, as well as L10, L50 and L90 levels that represent
the sound pressure levels exceeded for 10, 50 or 90 percent of the time of the measurement
period, respectively. Traffic composition data (numbers of light motor vehicles, medium
trucks, heavy trucks, buses and motorcycles) and average vehicle speed are stored in the table
TrafficParameters. Table Measurement is linked by "one−to−one" relationship to the tables
MeteorologicalConditions,
NoiseLevels
and
TrafficParameters
by
the
keys
MeteorologicalConditions_MeteorologicalConditionsID, NoiseLevels_NoiseLevelsID and
TrafficParameters_TrafficParametersID, respectively.
Table MeasurementLocation contains information about the location of traffic noise
measurement, such as:the street name, slope of the road, measurement point height,

IX-9

perpenddicular distaances of thee measurem
ment point frrom the axiss of the roaad, buildings behind
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o the otherr side of thhe road, ass well as reeflection
on
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by the key
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Noise emission of the roadd segment may be esttimated from
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mentLocatioon may be used for
calculattion of the sound
s
attenuuation due to
t geometrical divergennce, as welll as for mod
deling of
the refleection of thee sound from
m the builddings. Attenu
uation due to
t atmospheeric absorpttion may
be estim
mated using data contaiined in the table
t
MeteorologicalCoonditions.

Fiigure 1. EER
R diagram of database
d
stru
ucture

4. IMP
PLEMENT
TATION AND
A
CLOSIING WOR
RDS
T implem
The
mentation off the database was peerformed inn the Microosoft Accesss, under
Winndow operaating system
m. Currentlyy, the datab
base has loccal characteer and the access
a
to
the database
d
isllimited to reesearchers working
w
on the project UrbaNoise..
Since the database
S
d
stoores the meeasurement data colleccted at diffferent meassurement
locaations durinng the last few
f years, itt is possiblee to perform
m analysis oof changes in noise
leveels in the urrban areas. Based on collected
c
daata, a varietyy of analyzzes of the im
mpact of
roadd traffic onn noise leveels may be performed
d. In additioon, basic prrinciples fo
or traffic
noisse reductionn by traffic managemen
m
nt may be esstablished.
A
ACKNOWL
LEDGMEN
NT
The authors wishh to expresss their gratittude to Serb
bian Ministrry of Educattion and Sciience for
support through
t
the projects
p
TR337020.

IX-10

REFERENCES
[1]
[2]
[3]
[4]
[5]

[6]

[7]

[8]

[9]
[10]

[11]
[12]
[13]

[14]
[15]
[16]
[17]
[18]
[19]

[20]

"Directive 2002/49/EC of the European Parliament and the Council of June 2002",
Official Journal of the European Communities, 2002.
http://cordis.europa.eu/fetch?ACTION=D&CALLER=PROJ_IST&QM_EP_RCN_A
=57829
http://www.imagine-project.org
http://www.silence-ip.org
Shi-Won Lee, Seo Il Chang, Young-Min Park, "Utilizing noise mapping for
environmental impact assessment in a downtown redevelopment area of
Seoul,Korea", Applied Acoustics, Volume 69, Issue 8,pp. 704−714 (2008)
Kang-Ting Tsai, Min-Der Lin, Yen-Hua Chen, "Noise mapping in urban
environments: A Taiwan study", Applied Acoustics, Volume 70, Issue 7, pp. 964972 (2009)
Bo Wang, Jian Kang , "Effects of urban morphology on the traffic noise distribution
through noise mapping: A comparative study between UK and China", Applied
Acoustics, Volume 72, Issue 8, pp. 556-568 (2011)
Paulo Henrique TrombettaZannin, David Queiroz de Sant’Ana, "Noise mapping at
different stages of a freeway redevelopment project – A case study in Brazil",
Applied Acoustics, Volume 72, Issue 8, pp. 479-486 (2011)
"Law on environmental noise protection of Republic of Serbia", Official Gazette of
Republic of Serbia, No. 36/2009
"Regulation on noise indicators, limiting values and methods for estimation of noise
indicators, annoyance and detrimental effects of noise", Official Gazette of Republic
of Serbia, No. 75/2010
”Guidelines on contents and methods of strategic noise mapping and their public
presentation", Official Gazette of Republic of Serbia, No. 80/2010
"Guidelines on methodology for design of action plans", Official Gazette of Republic
of Serbia, No. 72/2010
M.Kolarević, Z.Šoškić, Z.Petrović, B.Radičević, “Noise Protection in Urban
Environment-Description of a Project”, Mechanics, Transport Communications, No.
3, pp. IV-69/IV-77 (2011)
Anon., Handbook of acoustic noise control WADC technical report, 52-204. Wright
Air Development Center, 1952.
Nickson AF, Can community reaction to increased traffic noise be forecast?, Proc.
Fifth International Congress on Acoustics, 1965.
Lamure C., Niveaux de bruit au voisinage des autoroutes, Proc. Fifth International
Congress on Acoustics, 1965
Johnson DR, Saunders EG, The evaluation of noise from freely flowing road traffic,
J. Sound. Vib., 1968; 7(2):287-309
Galloway WJ, et al., Urban highway noise: measurement, simulation and mixed
reactions, NCHRP report, 78, 1969.
Burgess M.A., Noise prediction for Urban Traffic Conditions. Related to
Measurement in Sydney Metropolitan Area, Applied Acoustics, vol. 10, pp 1-7,
1977.
Griffiths ID, Langdon, FJ (1968), Subjective Response to road traffic noise, Journal
of Sound and Vibration 8, 16-32.

IX-11

[21] C. Fagotti and A. Poggi, Traffic Noise Abatement Strategies. The Analysis of Real
Case not Really Effective, in Proc. of 18th International Congress for Noise
Abatement, pp. 223-233, Bologna, Italy, 1995
[22] Richtlinienfür den Lärmschutzan Strassen (RLS 90.). Germany. 1990.
[23] Nordic Prediction Method for Road Traffic Noise (StatensPlanverk 96). Nordic
Countries. 1996.
[24] Centre Scientifiqueet Technique du Batiment, Etude théorique et expérimentale de la
propagation acoustique, Revue d'Acoustique n.70, 1991.
[25] Department of Transport, Calculation of Road Traffic Noise, HMSO, UK, 1988
[26] Canelli G. B., Gluck K., Santoboni S. A., A mathematical model for evaluation and
prediction of mean energy level of traffic noise in Italian towns, Acustica, 53, 31,
1983
[27] M. Praščević, D. Cvetković, D. Mihajlov, „NAISS model validation based on
measured data of noise monitoring“, Proc. of the VII Triennial International
Coference „Heavy Machinery HM 2011“, Vrnjačkabanja, 2011, Vol 7, No 6, pp 3538.
[28] Prascevic, M.R.; Mihajlov, D.I.; Cvetkovic, D.S: “Measurement and evaluation of
the environmental noise levels in the urban areas of the city of Nis”, Environmental
Monitoring and Assessment, vol. 186(2), pp. 1157-1165 (2014).
[29] Marina Pljakić, Branko Radičević, Jelena Tomić, Zvonko Petrović: "Analysis of
systematic measurements of noise in cities", 23rd National and 4th International
Conference "Noise and Vibrations", Niš 17-19. October 2012
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МЕТОДИТЕ ЗА ИЗСЧИСЛЯВАНЕ НА ШУМА ОТ ДВИЖЕНИЕТО В
ГРАДСКА СРЕДА
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Резюме: Докладът има за цел да представи концепцията, структурата и
приложението на взаимообвързана база от данни за отчитане на шума, създаден от
транспортните средства в градска среда. Въвеждането на базата от данни е
осъществено чрез софтуерния продукт Microsoft Access. Представената база от
данни съдържа информация за изчислените нива на шума, както и данни за потока от
превозни средства, тяхното разположение и метеорологичните условия. Ето защо
тази база от данни е важно средство, с помощта на което може да се събира и
обработва информация, а също така да се правят прогнози за шума от трафика и да
се определят възможностите за неговото ограничаване.
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