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The International Conference on Contemporary Achievements in Civil Engineering,
taking place in Subotica, Serbia, from April 25 to 26, 2024, is set to explore the latest
innovations and forward-thinking ideas in civil engineering, architecture, and geodesy.
This ninth edition of the conference is a platform for experts to share research,
designs, and practices that push the boundaries of the field, offering a glimpse into
the future of civil engineering.

The conference significantly contributes to the scientific community by serving as a
forum for the presentation and discussion of the latest research, innovations, and
practices within civil engineering and corresponding fields. It emphasizes the
exchange of knowledge and ideas that foster scientific advancement and the
application of new technologies and methodologies in the field, thereby playing a
crucial role in shaping the future of civil engineering disciplines.

This year's conference is particularly momentous as it coincides with the 50th
anniversary of the Faculty of Civil Engineering in Subotica. This landmark occasion not
only celebrates half a century of academic and professional excellence but also
reflects on the significant contributions the faculty has made to the field of civil
engineering. The conference, in this celebratory year, stands as a testament to the
faculty's enduring legacy and its commitment to advancing civil engineering.

Therefore, we wish to thank all the authors who have submitted their papers. Your
contributions are invaluable to the scientific community and the success of this
conference. Your research, insights, and dedication to advancing civil engineering,
architecture, and geodesy help pave the way for future innovations and
achievements. We are grateful for your participation and look forward to your
continued engagement with our community.

Organizing Committee
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RESPONSE SPECTRA OF RECORDING OF VRANCEA
EARTHQUAKES OF 1977 AND 1986

Boris Foli¢!, Milo Coki¢ 2", Radomir Foli¢3

! Inovacioni centar Masinski fakultet. Beograd. Serbia
2 Termoenergo InZenjering. Beograd. Serbia
3 University of Novi Sad. Novi Sad. Serbia

* corresponding author: folic®@uns.ac.rs

UDK: 550.34.016
DOI: 10.14415/CACE2024.01
CC-BY-SA 4.0 licence

ABSTRACT

Response spectra are used in the design of seismically resistant structures, and
evaluation of (ground motion records) accelerograms. The spectrum represents
the set of maximum responses of a series of systems with one degree of freedom
(SDOF) using the method of linear dynamic analysis. The aim is to use the spectrum
to cover as much of the frequency range of the respective location as possible. The
paper discusses the response spectra of the Vrancea earthquake records in 1977
and 1986 and one spectrum of the Imperial Valley. These diagrams-spectra
indicate the possibility of significant amplifications of structures and the
occurrence of resonance effects if the natural period of the structure coincides
with the maximum values of the spectrum. The positions of the Vrancea 86
measuring stations are in different locations and soil-structure conditions, but they
are arranged on the semicircle of the Carpathians. The theoretical foundations of
response spectra including the Fourier transform (FT) and inverse transform (IFT)
as well as fast FT (FFT and IFFT) are briefly commented.

KEYWORDS:

RESPONSE SPECTRA, SDOF, FAST FOURIER TRANSFORM FFT, VRANCEA 86,
VRANCEA 77, SEISMOSPECT
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IMMOVABLE CULTURAL GOODS IN THE CONTEXT OF
ECONOMIC SELF-SUSTAINABILITY — A CASE STUDY OF THE
FORTRESS IN NIS

Nataga Zivaljevié-Luxor', Nadja Kurtovi¢-Foli¢?®

LPE Urban Planning Institute, Nish, Serbia
2 Faculty of technical sciences, University of Novi Sad, Serbia
* corresponding author: nfolic@gmail.com

UDK: 725.182:338.2(497.11 NI§)
DOI: 10.14415/CACE2024.02
CC-BY-SA 4.0 licence

ABSTRACT

The fortress of NiS has been the subject of detailed urban arrangement since 1983
indicating that the importance of planning this area was recognized by the society
and the city authorities. The fortress, in its legally protected limits, covers an area
of about 65 ha of the inner-city centre. It literally is the “city core”, because the
entire city of NiS has developed, over 20 centuries, in response to it and the bed of
the River Nisava. In this paper, we reviewed the achievements of the planning so
far, the trends, as well as strategic planning goals. The fortress is considered part
of the network of immovable cultural assets in the city area with the potential for
economic self-sustainability. The desired increase in income from immovable
cultural goods, as one of cultural industries with immense, yet unused, resources
at disposal, and additional employment will certainly have a favourable impact on
overall social development of the city.

KEYWORDS:

IMMOVABLE CULTURAL GOODS, BUILT HERITAGE, ECONOMIC SELF-
SUSTAINABILITY
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ON THE APPLICATION OF THE
DOUBLE-AVERAGING METHODOLOGY IN MODELLING
VEGETATED OPEN-CHANNEL FLOWS

Dejana Dordevi¢!”

LUniversity of Belgrade, Faculty of Civil Engineering, Belgrade, Serbia
* corresponding author: dejana@grf.bg.ac.rs

UDK: 532.51:519.6
DOI: 10.14415/CACE2024.03
CC-BY-SA 4.0 licence

ABSTRACT

The double-averaging methodology (DAM) arose to respond to a need to provide
a mathematically rigorous tool for describing spatially heterogeneous turbulent
flows. Initial developments originate from micrometeorologists who revealed
notable discrepancies between measured and simulated temperature and
moisture fields above trees when using only Reynolds-averaged Navier-Stokes
(RANS) equations with various turbulence model closures. The discrepancies were
attributed to the spatial inhomogeneity of the flow field caused by vegetation.
Thus, additional spatial averaging of RANS equations over horizontal planes
sufficiently large to provide statistical averaging of all differences caused by an
arbitrary distribution of plants and the influence of the biggest vortices responsible
for the transfer of momentum was suggested. The advantages of using the DAM
in open-channel hydraulics of gravel-bed rivers were recognised in the early 2000s
when DAM was first applied and consequently improved. Open-channel vegetated
flows are another example of spatially heterogene-ous turbulent flows to which
the DAM can be applied. The paper presents the results of the DoubleVeg project
led by the author, in which a new set of equations was derived. After introducing
the basic DAM concepts, the procedure of deriving Depth-Integrated Double-
Averaged Navier-Stokes equations is presented. Consequently, the main
challenges in solving these equations are discussed, and the results of initial testing
of systems of homogeneous and non-homogeneous equations are shown.

KEYWORDS:

SPATIALLY HETEROGENEOUS FLOWS, REPRESENTATIVE AVERAGING VOLUME,
POROSITY, DOUBLE AVERAGING, DIDANS EQUATIONS, ADAPTED ROE’S METHOD
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DESIGN OF TIMBER STRUCTURES IN THE LKV SYSTEM

Zikica Teki¢!”
LUniversity of Belgrade, Faculty of Architecture, Belgrade, Serbia
* corresponding author: ztekic@arh.bg.ac.rs

UDK: 624.011.1.072.2
DOI: 10.14415/CACE2024.04
CC-BY-SA 4.0 licence

ABSTRACT

The LKV system (Lightweight Roof Girders) is a prefabricated, industrialized system
that can be applied in the prefabricated construction of timber roof structures. LKV
system consists of timber trusses of different shapes and different static systems,
and their application can be in objects of different purposes. The structural design
of timber structures in the LKV system is based on the basic principles of LKV design
and the basic principles of functional organization of structures of various types of
pitched roofs. Software design is an integral part of the process of creating project
documentation, and it implies the use of computers for the purpose of automatic
data processing and the possibility of choosing a number of variant solutions. The
software package for the automatic structural design of lightweight roof trusses is
a specialized design software for calculation of timber structures in the LKV
system. Calculation of girders in the LKV system is carried out according to the
limits states, and includes load analysis, static analysis, dimensioning of the truss
elements, as well as the dimensioning of the connections, everything according to
the Eurocode 5.
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ABSTRACT

Thanks to the development of technology, Unmanned Aerial Vehicles (UAVs)
become affordable and easily available to a large number of users and can be used
for various purposes. There is a wide range of types of UAVs, both in terms of size
and the equipment that is mounted on them. The size of UAVs has an impact on
the possibility of using them without the necessary flying permits, so-called: low-
altitude flights that can be used for flying over the smaller land areas. Built-in
equipment affects the application of UAVs. UAVs equipped with ultraviolet and
thermal cameras can be used in agriculture, while photo cameras and Light
Detection and Ranging (LiDAR) scanners are used for wide range of purposes,
among which are surveying purposes. In Serbia, an issue often discussed in the
media is the legalization of illegally built objects. The Law on building legalization
was adopted to reduce the number of illegal objects in Serbia, because in the
previous decades, numerous illegal construction was built and this issue needs to
be solved in the near future. This law allows that UAV technology can be used for
surveying purposes of illegally built objects and its legislation purposes.
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PLASTIC BENDING RESISTANCE OF COMPOSITE BEAMS
ACCORDING TO SECOND GENERATION EUROCODE 4
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ABSTRACT

The paper discusses changes related to the calculation of the plastic resistance
moment of a composite beam according to the second generation Eurocode 4. An
efficient algorithm for determining the resistance moment through nonlinear
analysis is presented, considering the limitation of compression strain in concrete.
A comparison of results obtained using the first generation Eurocode 4 with
calculation methods based on the second generation Eurocode 4 (rigid-plastic and
nonlinear analysis) is conducted for a characteristic cross-section of a beam with a
steel I-profile coupled with a solid concrete slab using ductile connectors and a full
shear connection.

KEYWORDS:

FULL SHEAR CONNECTION, DUCTILE SHEAR CONNECTORS, PLASTIC BENDING
RESISTANCE
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ABSTRACT

The aim of this work is to theoretically and experimentally determine the critical
void volume fraction of hardened concretes at the failure using a rheological-
dynamic theory. The experiment involved testing the static compression of
standard cylindrical samples. Dynamic stress-strain curves were determined by
rheological-dynamical analogy (RDA). Changes in dynamic Poisson's ratio, creep
coefficient, critical damage variable, modulus of elasticity and strength as a
function of porosity are defined by P and S wave velocities. The fracture porosity,
also called critical void volume fraction, is related to failure mechanisms of sample.
In this paper, failure mechanisms related to axial splitting and shear failure of
concrete samples are assumed.

KEYWORDS:

POROUS HARDENED CONCRETE, VOIDS, RDA, STATIC COMPRESSION, DYNAMIC
STRESS-STRAIN CURVES
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MODELLING OF POROUS METALS BY RDA-PT MODEL
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ABSTRACT

A theoretical model for porous viscoelastoplastic (VEP) materials is examined
based on the principles of mass and energy conservation using rheological-
dynamical analogy (RDA). The model provides the expressions for the creep
coefficient, Poisson's ratio, modulus of elasticity, damage variable and strength as
a function of porosity and/or void volume fraction (VVF). Compared with
numerous versions of acoustic emission monitoring developed to analyse the
behaviour of the total wave propagation in inhomogeneous media with density
variation, the RDA is found to be comprehensive in interpretation and consistent
with physical understanding. The reliability of the proposed rheological dynamic-
percolation (RDA-PT) model is confirmed on metals by the comparison of
numerical results with experimental ones.

KEYWORDS:

POROSITY, RDA-PT MODEL, WAVE PROPADATION, DENSITY VARIATION, CREEP
EFFECTS, CRACKS
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PLANE
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ABSTRACT

In this study, a computer simulation was conducted in the MATLAB 2021a software
environment to verify the testing of the dynamic parameters of a wooden girder
system. Accelerometer type TP54 with patent number 332/83 measured the
oscillations. A digital oscilloscope, Hantek 6022BE, was used for visualizations of
measurements. A low-pass Butterworth filter was used for signal filtering. We
achieved good value of accuracy without applying a low-pass Butterworth filter.
The signal filtering procedure applied during the software modelling of the
response in the dynamic analysis only prolonged the processing and validation
time of the treated girder. However, using a low-pass Butterworth filter is
recommended as a "good practice". In conclusion, the original recorded individual
responses of the girder's oscillations in the vertical plane under dynamic excitation
exhibit high accuracy in the processed series of time-discrete signals with
continuous amplitude.
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ABSTRACT

This paper will present the fundamental phenomena that characterize the cyclic
behavior of ductile materials, especially structural steel. The introduced
phenomena and effects represent the basis for understanding the behavior of
elements made of structural steel under cyclic loading. The observed phenomena
implementation in the corresponding computational models is the basis of an
adequate and accurate description of the behavior of structural elements exposed
to this type of loading.
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ABSTRACT

Due to increased urbanization and significant alterations of natural drainage
catchment accompanied by climate change, there has been an increase in runoff
due to reduced infiltration and increased flood risk in urban areas. For several
years now, as part of the solution, green roofs, permeable pavements, and rain
gardens have been proposed to increase infiltration while reducing overall runoff
from urban surfaces. In order to effectively manage rainwater, in addition to water
quality, monitoring is necessary, including flow measurement. To date, a large
number of measuring device and instruments have been developed to measure
the quantity of rainwater runoff. One such measuring device has been constructed
in the hydraulic laboratory at the Faculty of Architecture, Civil Engineering, and
Geodesy at the University of Banja Luka. This is an inexpensive and practical device
for measuring rainwater flow, constructed from PVC drainage pipes, using a "V"
weir as an overflow, commonly known as a Thomson weir. Laboratory testing of
this measuring device has been conducted to identify parameters affecting the
overflow coefficient to achieve greater accuracy in measurements. A total of five
different equations for calculating the discharge coefficient have been proposed,
depending on the geometry of the weir and flow conditions at the weir.

KEYWORDS:

MEASUREMENT, RUNOFF, PIPES, DISCHARGE COEFFICIENT

CONFERENCE PROCEEDINGS INTERNATIONAL CONFERENCE (2024) | 25



9t International Conference
Contemporary Achievements in Civil Engineering, Subotica, SERBIA April 25-26. 2024.

CONFERENCE PROCEEDINGS INTERNATIONAL CONFERENCE (2024) | 26



9t International Conference
Contemporary Achievements in Civil Engineering, Subotica, SERBIA April 25-26. 2024.

DFT ANALYSIS OF VERTICAL DISPLACEMENT SIGNALS OF
A SIMPLE WOOD GIRDER BY MONITORING USING
SENSORS VL6180X

llija M. Mili¢i¢ **, Ivana I. Mili¢i¢ 2, Radomir J. Foli¢ 2

1 University of Novi Sad, Faculty of Civil Engineering Subotica, Kozaracka 2a, 24000
Subotica, Serbia

2 University of Novi Sad, Faculty of Technical Sciences, Dr Sime Milo3evi¢ 12, 21000
Novi Sad, Serbia

* corresponding author: milicic@gf.uns.ac.rs, ilija.m.milicic@gmail.com

UDK: 519.876.5:624.042.7
DOI: 10.14415/CACE2024.12
CC-BY-SA 4.0 licence

ABSTRACT

This study performed a theoretical-experimental procedure for monitoring and
analysis of the intersection allocation in the middle of the line girder in the vertical
plane using a laser sensor VL6180X. The applied measuring system is a non-
destructive method, a new, easy-to-apply case of monitoring static and dynamic
parameters in the structures of constructive systems based on the treated physical
model. Registering test results is a single format of an electrical continuous digital
signal collected in the Arduino programming environment in the time domain with
simultaneous exporting to the widely used MS Excel format. Measurement results
prepared for the fast Fourier transform using a self-made software model in the
Matlab2021a environment. Therefore, software modelling using DFT and iDFT
verified the relevant data in the temporal and frequency domain. Finally, DFT
analysis showed slight deviations in vertical displacement of the girder system
treated in this study compared to the results of the FFT-treated analysis of the
identical displacement signal in the vertical plane.

KEYWORDS:
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ABSTRACT

By the Urban Planning Project for the construction of Sava Square in Belgrade,
initial plan was to build a new sewage pumping station, after which would follow
the demolishment of the existing one. At the initiative of the contractor, the
existing pumping station was also retained. To evaluate the condition of the
existing structure, investigative works were performed, and the reconstruction
project was designed based on these findings. This paper presents the planning,
and the rehabilitation and reconstruction of the existing pumping station, which
included the demolition of the above-ground parts of the station and part of the
upper slab, the construction of a new slab over part of the structure, the
strengthening of some structural elements, the construction of transitional slabs
and the sealing of cracks, which were mainly caused by vibrations during the
construction of the Square.
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ABSTRACT

The paper presents the possibility of applying statistical methods in construction,
specifically the application of the Pearson correlation coefficient in the analysis of
concrete samples. Using this coefficient, the dependence of two variables was
analyzed. The goal of this paper is to draw a conclusion about the potential
dependence (or estimate a measure of dependence) of the variables X and Y. By
calculating the Pearson correlation coefficient, we confirmed that concrete with a
higher density has a higher compressive strength.
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STRENGTH, DEPENDENCE OF VARIABLES
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ABSTRACT

Container stack sites are risky under wind action, especially for empty containers.
Wind may cause sliding and overturning in case of stacking in several levels. One
such site has been analysed to determine critical wind velocities that might cause
unfavourable events. Calculations for typical cases were done, and wind forces
were obtained by Eurocode. Sliding was checked comparing the total wind force
with the friction resisting force, and overturning was checked comparing the
overturning moment caused by wind with the resisting moment from container
weight. These two phenomena have different physical nature and had to be
analysed separately. The problem has been also analysed using Finite element
method (FEM) and contact analysis. This method proved to be more
advantageous, because sliding and overturning can be solved simultaneously. The
conducted research can be used as an efficient method for solving similar
problems.
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ABSTRACT

Virtual modelling represents making a model of desired product in the virtual
world, for the purposes of its testing and improving. Construction process
visualization is using virtual models for monitoring working progresses in the real
world, providing real-time information. Moreover, prior to construction, designing
can be completed in these powerful software and models' testing in much more
efficient way, rather than modelling and testing in a laboratory conditions. Also,
using wireless technologies, the sustainability of the structure could be monitored
and maintenance conducted. Because of numerous advantages it brings, the
implementation of virtual models in industry, especially construction, represents
serious move into the future. It saves time and money comparing to physical
modelling, provides easy approach to designing and modifying. These are just
some of the advantages. Construction industry, as pretty complex system, could
have high benefits using virtual models, like improving communication and
collaboration among all involved parties in project, reducing work completion time
and errors bypassing, as well as high economic advantages, better control etc.
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ABSTRACT

City traffic encompasses a wide range of daily needs, including passenger traffic,
which is closely related to the social and personal activities of citizens, as well as
commercial traffic, which is dependent on production process and market
connections and is an indispensable part of life. On the other hand, the
classification of intercity roads depends on factors such as capacity, speed, length,
role in connecting different regions or cities, which enables the determination of
optimal road planning strategies and connecting those into a single system
through intersections. At the same time, understanding the functional level of
intercity roads becomes crucial for the efficient connection of urban and intercity
roads. Intercity and urban infrastructure must mutually establish complete spatial
and functional coordination, while adapting to the changed conditions of
movement on both networks. The paper analyses the conditions of connecting
intercity roads and urban roads, including the presentation of specific example at
the Kula location in East Sarajevo.
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ABSTRACT

Urban planning is a crucial process for shaping the future of cities. This involves
creating spaces that are sustainable, functional, and aligned with the needs of
contemporary society, and laying the foundations for building cities that can
successfully meet the needs of both current and future generations. It is projected
that by the mid-century, at least two-thirds of the world's population will reside in
cities, representing a significant increase from one-third recorded in the middle of
the previous century. This increase necessitates not only providing space for living
and working but also creating conditions for the general well-being and economic
prosperity of residents. In this context, urban green infrastructure becomes a
primary component of urban planning, contributing to the creation of sustainable,
healthy, and pleasant cities adapted to contemporary challenges and the needs of
their inhabitants. There are four fundamental principles that are based on a
sustainable approach when planning the urban green infrastructure: green-grey
integration (combining green and grey infrastructure), connectivity (creating
networks of green spaces), multifunctionality (providing and enhancing diverse
functions and services), and social inclusion (collaborative and participatory
planning). By combining green and grey infrastructure, establishing networks of
green spaces, providing diverse functions and services, and through collaborative
and participatory planning, the concept of urban green infrastructure becomes a
key element in shaping the urban spaces of the future. Green infrastructure offers
multiple benefits, including improving the quality of life, supporting biodiversity
conservation, efficient management of stormwater runoff, reducing flood risks,
contributing to climate adaptation, developing a network of green corridors,
enhancing the aesthetics of the city, and providing ecological, social, and economic
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benefits. Contemporary stormwater management involves various technical
measures aimed at mitigating the negative effects of atmospheric water. These
measures encompass practices such as collection, infiltration, retention, water
storage, reuse, and other relevant techniques. Numerous technical elements, such
as rain gardens, bioretention, green depressions, tree-pits, porous paving,
rainwater reservoirs, bioswales, underground infiltration trenches, among others,
function to implement these technical measures. Within the framework of this
research, the contribution of urban green infrastructure to overcoming challenges
and improving the quality of life is analyzed, with a focus on appropriately
channeling atmospheric water from streets in cities. The research explores how
urban green spaces can respond to the demands of contemporary trends in urban
development, economic changes, and the strengthening of social cohesion, with
reference to relevant examples of good practices from abroad.

KEYWORDS:

URBAN GREEN INFRASTRUCTURE, STORMWATER MANAGEMENT, SUSTAINABLE
URBAN DEVELOPMENT

CONFERENCE PROCEEDINGS INTERNATIONAL CONFERENCE (2024) | 40



9t International Conference
Contemporary Achievements in Civil Engineering, Subotica, SERBIA April 25-26. 2024.

SEMI-ANALYTICAL SOLUTION FOR ELASTO-PLASTIC
DEFLECTION OF PRISMATIC SIMPLY SUPPORTED BEAMS
WITH CIRCULAR CROSS-SECTION

Andrija Zori¢¥, Milo§ Mili¢*, Marina Trajkovié¢-Milenkovi¢', Todor Vacev?, Ivan
Nedovi¢!, Katarina Slavkovié¢?

LUniversity of Ni$, Faculty of Civil Engineering and Architecture, Ni$, Serbia
* corresponding author: andrija.zoric@gaf.ni.ac.rs

UDK: 624.072.2:539.3
DOI: 10.14415/CACE2024.19
CC-BY-SA 4.0 licence

ABSTRACT

The solution for the elastoplastic deflection of simply supported beams with
circular cross-sectio loaded by lateral force at the midspan is proposed. The
solution is developed based on the assumption of homogenous and isotropic
material with bilinear elastoplastic strain hardening behaviour. The elastic
deflection of the beam is determined using the Bernoulli-Euler formula. For the
plastic deflection, an incremental procedure is proposed considering that the
differential equation of beam bending does not have a solution in closed form. The
proposed semi-analytical solution is validated against experimental results on one
sample, as well as against finite element analysis results of eight simply supported
beam models with varying geometrical and material parameters. Satisfactory
agreement between the proposed semi-analytical results and experimental and
numerical results confirms the solution's validity.
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AND FLEXURAL STRENGTH OF LIGHTWEIGHT CONCRETE
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ABSTRACT

The composition and proportions of the mixture, as well as the properties of its
components, are among the most important factors that affect the properties of
fresh and hardened lightweight aggregate concrete (LWAC) and fiber reinforced
lightweight aggregate concrete (LWAFRC). The aim of this paper is to evaluate,
through own experimental tests and analysis of the results presented in the
available literature, the impact of the addition of basalt fibers on the compressive
and flexural strength of lightweight aggregate concrete, as well as their
development over time. In the experimental part, samples of lightweight
aggregate concrete made of ordinary cement with the addition of fly ash and a
combination of crushed aggregate and liapore were tested. Basalt fibers were
added to the mixture in the amount of 0,21%, 0,63% and 1,27% in relation to the
total volume of fresh concrete. Control samples were made without the addition
of fibers. Compressive and flexural strength tests were performed at the age of 7,
28 and 60 days. Based on the conducted tests and literature review, it can be
concluded that the addition of basalt fibers increases the compressive and flexural
strength of LWAC at all ages, as well as that this increasement is more pronounced
in concretes with higher fiber content. However, significant discrepancies were
observed in the results of different authors, so it is necessary to conduct additional
extensive experimental research.

KEYWORDS:

LIGHTWEIGHT AGGREGATE CONCRET, BASALT FIBERS, COMPRESSIVE STRENGTH,
FLEXURAL STRENGTH
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ABSTRACT

This study introduces an innovative steel-timber composite connector designed to
optimize structural performance. The connector is made for maximal composite
action with a focus on stiffness and ductility, making it suitable for versatile
structures. Adopting rigid plastic characteristics, the connector proved to be
capable to fulfil complex structural demands, especially regarding strength and
flexibility. The research provides a broader insight into the behaviour of the
composite structures, giving a theoretical foundation for engineers and
researchers. This study can be a base for future development of steel-timber
composite connectors in structural engineering applications.
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ABSTRACT

This paper analyzes the possibility and profitability of using concrete with fly ash,
from thermal power plants, for the construction of retention dams. The
mechanical characteristics of fly ash concrete and conventional concrete are
compared, as well as their quantities required for the construction of retention
dams in the Pestan river basin. Based on preliminary measurements and estimates
of designed dams with conventional and concrete with the addition of fly ash, the
profitability of this solution is considered.
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STRENGTH OF ORDINARY CONCRETE
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ABSTRACT

Ordinary concrete with stone aggregates is the construction material widely used
today worldwide for building various types of structures, from small to large. In
large structures with significant spans, such as concrete bridges or high-rise
buildings with substantial masses, it is particularly crucial for the concrete to
possess good quality and reliable compressive strength. There are justified doubts
raised by the author! of this paper, regarding the accurate and precise
determination of  compressive  strength in  concrete  worldwide
[1],[2].Furthermore, authors doubts and argues that the compressive strength of
concrete (o= MPa) at the proportional point ( o, = MPa) is significantly lower,
amounting to only 10% to 15% instead of 33% ( o,= MPa) of the value of ultimate
compressive strength (omkx = MPa), as it is currently interpreted in theory and
practice worldwide. The first reason for doubt is the fact that the ultimate
compressive strength (omk = MPa) of the same concrete type depends on the size
and volume of the test specimens being examined [3], [4], [5]. This suggests that
the compressive strength of concrete (om = MPa) is relative, which cannot be
acceptable from technical and legal perspectives [2], [1].Our research, examines
three different sizes of cylindrical test specimens, with heights of 15 cm, 21 cm,
and 36 cm, and a cylinder diameter three times smaller than its height. This
research confirms the justified doubt and demonstrates that the ultimate
compressive strengths of concrete (omk = MPa) are relatively uniform, regardless
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of the cylinder size, and on average, they are lower by 23.27% compared to the
currently calculated, presented, and adopted compressive strengths of concrete
on standard specimens, which are 20x20x20 cm cubes [3], [4], [5].

KEYWORDS:

CONCRETE, COMPRESSIVE STRENGTH, MODULUS, ELASTICITY, SAFETY,
RHEOLOGY, FLOW, BRIDGES
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ABSTRACT

Large dams provide basic needs for contemporary way of life. They provide the
availability of water in the dry periods of year and also are the sources of electricity
production. Building large dams also have significant impact on the environment
in their basins including ecological and hydrological consequences. The one of
consequences of large dam building is influence on ground water regime which
certainly is changed after water reservoir is formed upstream of dam. This research
encompassed theoretical and experimental investigation about the influence of
large dams’ reservoirs formed on the ground water level in basin zone. The
theoretical part of research is based on the literature investigation while the
experimental part of research is based on the available data for Dlerdap |
groundwater levels.

KEYWORDS:

WATER LEVEL MONITORING, MODELING, MULTIDIMENSIONAL LINEAR
REGRESSION
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ABSTRACT

During the project, we have to fulfill the following goals:

1. The material is oil-repellent concrete and the exact and specific recipe for its
production. Advantages:

- The expected 30% increased compactness

- Doubled sulfate resistance

- Doubled lifespan

- Cost savings generated due to the novelty of the oil repeller are expected to be
15-20%

- Also minimization of polluting properties

2. Equipment that measures and transmits concrete technical data/parameters

3. Concrete service life prediction cloud-based digital platform service

KEYWORDS:

OIL-REPELLENT, SULFATE RESISTANCE, CHEMICAL RESISTANCE
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ABSTRACT

The article discusses the possibilities of using BIM technologies, as well as virtual
and augmented reality technologies for monitoring building information models.
An analysis of the advantages of modern technologies and their impact on
increasing quality and reducing costs in the construction of buildings and
structures is given. The scope of application of this solution is considered.

KEYWORDS:

BIM, INFORMATION MODEL, PROGRAM, 3D MODEL, CONSTRUCTION,
AUGMENTED REALITY
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ABSTRACT

A high energy efficiency class for residential buildings can be achieved if the
insulation principles are more stringently considered. Also, it is necessary to
analyze and define where the heat losses occur realistically. However, there is a
question whether the calculation of energy gains (solar, from electrical devices,
and people) that is recommended in some Rulebooks on the energy efficiency of
buildings is sufficiently accurate and reliable. It is known that energy gains can only
increase the guarantee of achieving the projected energy class of the observed
facility, and therefore, it should be careful in their calculation. In this paper, it is
presented with constructive solutions of the walls and floor plates that are made
with less volume of ordinary concrete and bricks in order to reduce the ability of
thermal energy accumulation. All foundations must be completely thermally
insulated with lightweight concrete, and balconies have to be fully concreted with
lightweight concrete as well as gable walls. Energy-efficient design and
construction solutions for lightweight cassette floorboards and facilitated walls are
proposed. There is warm air beneath the ceiling of the rooms, so thermal
insulation must be placed on the ceilings of the floorboards of each floor. It is a
solution and a condition to prevent thermal energy input into the floor concrete
slab and to transfer it to the walls. In this case, the warmer air below the ceiling
would naturally move around the room to the floors in the physical tendency of
heat transfer and thermal heat equilibrium. This would help prevent heat loss and
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a general sense of heat for occupants on the floor of the room. The walls at the
corners of the buildings should be semi-circular because in this way we prevent
the occurrence of significant linear losses of thermal energy. Another reason for
such corner solutions is increased safety in case of seismic actions. The aesthetic
appearance of such buildings is superb and worthy of the attention and admiration
of both building occupants and passers-by.

KEYWORDS:

CONCRETE LIGHTWEIGHT FLOORBOARDS, THERMAL BRIDGES, ENERGY
EFFICIENCY
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ABSTRACT

Studied the influence of emissions from industrial enterprises, enterprises of fuel
and energy complex, heat generators of autonomous heat supply systems and
motor transport on the atmosphere. Offered the description of innovative design
for purification of flue gases of boiler plants and exhausts of motor transport, their
functioning principles and the process of purification of flue gases from their
harmful components. The possibility of using granulated blast-furnace slag as
adsorbents in the designs of outdoors air conditioners intended for purifying the
atmospheric air in the surface layer from harmful components of car exhausts is
considered. The study was carried out within the framework of realization
development program of Southwest State University of the Priority 2030 program.

KEYWORDS:
PURIFICATION, HEAT GENERATOR, FLUE GASES, GRANULATED BLAST-FURNACE

SLAG, GAS ANALYZER NITROGEN OXIDES, FUEL, EMISSION, HEAT SUPPLY,
ADSORBENT, TEMPERATURE, NATURAL GAS, ECOLOGY
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ABSTRACT

This article discusses algorithms for interacting with an information model to
detect and eliminate collisions and design errors in the design of microclimate
systems of high-rise buildings. The work describes the methods of model
verification, the principles of interaction of participants in the project, including
the BIM Engineering Department, heads of engineering teams and directly
engineers of designers of construction organizations and design bureaus. The work
examines the effectiveness of using the algorithm to check the quality of the
model.

KEYWORDS

BIM, INFORMATION MODEL, PROGRAM, 3D-MODEL, CONSTRUCTION, HIGH-RISE
BUILDINGS, COLLISIONS, DESIGN ERRORS

CONFERENCE PROCEEDINGS INTERNATIONAL CONFERENCE (2024) | 61



9t International Conference
Contemporary Achievements in Civil Engineering, Subotica, SERBIA April 25-26. 2024.

CONFERENCE PROCEEDINGS INTERNATIONAL CONFERENCE (2024) | 62



9t International Conference
Contemporary Achievements in Civil Engineering, Subotica, SERBIA April 25-26. 2024.

THE POTENTIAL OF NATURAL ZEOLITE USE IN INDUSTRIAL
WASTEWATER TREATMENT

Jovana Topali¢", Tiana Milovi¢!, Vladimir Muéenski®

" Faculty of Technical Sciences, Department of Civil Engineering and Geodesy, Novi
Sad, Republic of Serbia
corresponding author: jocatopalic@gmail.com

UDK: 628.3:549.67
DOI: 10.14415/CACE2024.30
CC-BY-SA 4.0 licence

ABSTRACT

Industrial wastewater composition is different from that of communal
wastewater. The industry is the main polluter of water streams. For industrial
wastewater, it is specific to have a lot of heavy metals, which are toxic for the
environment and can modify the ecosystem itself. Removal of these contaminants
requires cost-effective technologies, and a variety of techniques have been
developed in the past decades for dealing with wastewater treatment. This
research needs to point out the potential of natural zeolite use as an adsorbent in
wastewater treatment. High absorbency and ion-exchange capacity, availability in
countries, and low price are the main advantages of using natural zeolite.

KEYWORDS:

ZEOLITE, WASTEWATER, TREATMENT, ADSORPTION

CONFERENCE PROCEEDINGS INTERNATIONAL CONFERENCE (2024) | 63



9t International Conference
Contemporary Achievements in Civil Engineering, Subotica, SERBIA April 25-26. 2024.

CONFERENCE PROCEEDINGS INTERNATIONAL CONFERENCE (2024) | 64



9t International Conference
Contemporary Achievements in Civil Engineering, Subotica, SERBIA April 25-26. 2024.

MODELS FOR HYDROPOWER PRODUCTION ANALYSIS

Milovan Bjelica **, VladimirZotovic ?,

! Hidroelektrane na Trebisnjici, Trebinje, Bosna i Hercegovina
2 Energoprojekt, Beograd, Srbija
* corresponding author: bjelicamilovan@gmail.com

UDK: 621.311.21
DOI: 10.14415/CACE2024.31
CC-BY-SA 4.0 licence

ABSTRACT

Hydro potential utilization is significant source of sustainable development,
including economic growth and environmental preservation. Even though the
utilization of hydro potential causes some negative influence on environment, it is
still significantly smaller than any other influence caused by other source of similar
contributions to contemporary civilization. The main contribution of hydro
potential is the production of electricity. Electricity production is dependent of the
available water in reservoir, height differences, gravity acceleration on the site and
efficiency of generators. These parameters are coupled in the power equation,
resulting by the potential of electricity for certain power plant. In this research we
consider the power equation.
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ABSTRACT

Between 1991. and 1999., three versions of the Construction Eurocodes were
published as pre-norms ("EuroNorm Vornnorm", ENV). The duration of each
version was 3 years, when they could be used but without the status of fully
adopted European Norms (EN). The experiences gained during the application of
these pre-norms were used to harmonize and modify the pre-norms according to
the final form of the European Norms (EN). Many pre-norms underwent significant
changes and revisions until the final transformation into the fully adopted
European Norm (EN). Work on the final version of the Construction Eurocodes
began in June 1996 and continued until November 2006, when the final part of
Eurocode 9 was ratified. International working group CEN TC250 (European
Committee for Standardization) works on the new generation of Eurocode 7, after
the shortcomings were noticed and the problems that appeared during the
application of the current Eurocode 7 were considered in detail. The standard has
been reorganized so that it now consists of three parts (instead of 2), new chapters
were added (methods for soil improvement, the influence of groundwater), design
rules were simplified, "alternative" methods were avoided, and the selection of
nationally determined parameters was reduced. The paper presents the key
changes in relation to the current Eurocode.
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ABSTRACT

In this scientific research, the definition of appropriate neutron shielding
parameters is presented and the results of calculations or measurements of these
parameters are presented for four selected types of concrete that are used in
protection against neutron radiation. A method for calculating the fast neutron
effective removal cross section is considered, which has its own specificities
because it takes into account different types of interactions of fast neutrons with
the materials from which the selected types of concrete are made. In addition, the
values of macroscopic neutron absorption cross section for thermal neutrons,
macroscopic neutron scattering cross section and total macroscopic neutron
attenuation cross section, which includes scattering of fast neutrons and
absorption of thermal neutrons, are presented for the selected types of concrete.
Based on the analysis of neutron shielding parameters, type of concrete with
coarse-fine aggregate limonite-limonite has a higher level of ability to protect
against neutron radiation compared to concrete with coarse-fine aggregate
magnetite-limonite and concrete with barite-barite.
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ABSTRACT

Cost estimation is one of the basic foundations of cost management science and
requires appropriate control and monitoring. The methodology of this research is
a systematic review of the literature on the current implementation of state-of-
the-art techniques such as artificial intelligence for solving complex problems in
the organization of construction during the construction of highways. This paper
aims to evaluate the accuracy of the cost estimation methods applied in the
analyzed studies in order to gain insight into how well the methods based on
empirical and historical data of realized construction projects work. Besides that,
an effort was made to identify, synthesize and evaluate the impact of factors
affecting unit prices and total costs of highway construction. Construction cost
estimates can be conducted at different points in time during the project.
Depending on the phase of project development, appropriate parameters are
taken on the basis which the models are formed. It is conclud that the evaluation
of models modeled by artificial intelligence has good capabilities and that it can be
applied as a suitable mathematical tool for determining the estimating of the costs
and performing works in all phases of construction. Through the comparative
analysis of models for estimating the cost of highway construction, this paper
contributes to the overall research, as well as by identifying and categorizing
comprehensive cost factors in order to improve the estimation of highway
construction costs.
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ABSTRACT

The fall of socialism and radical political changes in the 1990s established a new
social, economic and cultural environment which shaped a new urban reality of
the post-socialist city. One of them relates to inherited large housing estates
(LHEs), one of the most striking spatial legacies of socialism whose future is
considered as one of the key challenges in the urban development of the post-
socialist city. National and local government’s responses to LHEs development can
be recognized through different strategies and planning approaches. The paper
discusses those that are characteristic of the Baltic countries - Estonia, Latvia and
Lithuania. Their experience of adapting the strategies and urban policies to the EU
development and planning context may be of importance for the institutional and
planning environment in Serbia. Besides the conceptualization of the post-socialist
urban and housing policy and their influence on the transformation of LHEs in the
Baltic countries, the paper is organized around two key research aims: 1) to
investigate the types and intensity of physical-functional transformation of LHEs in
the Baltic largest cities through up-to-date research of current challenges and
future prospects of LHEs; and 2) to investigate national and local governments
response to LHEs development in the post-socialist context, i.e. to identify a major
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planning strategies. The research findings suggest that building- and place-based
urban regeneration, rather than downsizing or even demolition of LHEs, is the
sustainable strategies for their future development. Although a comprehensive
regeneration strategy is seen as sustainable solution for Baltic countries context,
there are still many challenges for its implementation. Possibilities and limitations
for its application in the Baltic cities are reviewed in order to identify opportunities
and obstacles for implementing a comprehensive regeneration strategy in the
context of Serbia, for which it is a novelty.

KEYWORDS:

LARGE HOUSING ESTATES, POST-SOCIALIST URBAN TRANSFORMATIONS,
PLANNING STRATEGY, THE BALTIC COUNTRIES
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ABSTRACT

The purpose of this study is to form a mathematical model of "Entertainment and
Emotions" city function.

Methodology: a theoretical and multiple approach is used to formalize the model
of "Entertainment and Emotions" city function.

Conclusions: As a result of this study, a model of "Entertainment and Emotions"
city function was obtained, which determines the possibility of describing the state
of "Entertainment and Emotions" city function as well as its quantitative
assessment.

Impact interpretation: the results of this study can be used in the process of further
study of city functions, as well as in the implementation of urban planning
activities.

KEYWORDS:

CITY FUNCTION "ENTERTAINMENT AND EMOTIONS," CITY FUNCTION MODEL,
COMFORT OF URBAN ENVIRONMENT
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BUILDINGS: CORRELATING REGULATIONS ACROSS
REGIONAL COUNTRIES
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ABSTRACT

The Regulation on Energy Efficiency (EE) of buildings is a normative legislative
document with mandatory application in almost all regional countries. This paper
will present a comparative analysis of the building's energy rehabilitation
according to the Rulebook on EE Buildings of the Republic of Serbia, Croatia, and
Slovenia. A comparative analysis of energy performance, i.e., the benefits of
energy renovation of buildings, was done as a case study for the building. The
verification of the existing condition from the point of view of the EE building and
the energy rehabilitation proposal was carried out according to the mentioned
valid regulatory documents of the region's countries, using the software package
URSA Construction Physics 2.

The analysis presented in this study seeks to offer designers insights into design
practices from other countries while also encouraging variability and flexibility in
decision-making processes when selecting thermo-hygroscopic characteristics for
optimizing the building's thermal envelope solution.

KEYWORDS:

REGULATORY DOCUMENTS, ENERGY REHABILITATION, REDUCTION OF ENERGY
CONSUMPTION, CO; EMISSIONS
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ABSTRACT

The paper presents the possibilities of using old shipping containers for the
construction of multi-storey apartment buildings. Instead of accumulating large
amounts of waste materials for recycling, and polluting the air during the recycling
process, containers can be used as modular units in a cellular system. Housing units
can be formed by combining two or more shipping containers or by using only one
larger container for apartments for singles. Such buildings represent an
economical solution of providing the housing space. They are also suitable for
student housing and accommodation for refugees. These types of buildings are
fully compatible with modern trends of sustainable architecture and the
construction process is faster than the conventional one.

KEYWORDS:

SHIPPING CONTAINERS, CELLULAR SYSTEM, MULTI-STOREY BUILDINGS,
HOUSING, SUSTAINABLE ARCHITECTURE
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ABSTRACT

The migration of people to the cities leads to the need for a more extensive
housing stock and, therefore, to expanding housing and public buildings.
Unfortunately, this causes the problem of changing the visual identity of the old
city centers. Cultural monuments and buildings with monumental properties are
threatened, not only directly by upgrades and excessive adaptations but also by
the position of newly constructed buildings. The silhouette of the city and the
specific ambient unit, which once consisted of religious buildings, memorials, or
other significant objects, is being drastically changed.

The paper analyzes authentic micro-locations and buildings with
monumental properties, which once represented significant benchmarks in certain
parts of the city. However, they have lost this function due to excessive
construction in their immediate vicinity. It is impossible to see them in the
multitude of surrounding buildings.

The paper aims to point out this increasingly frequent phenomenon through
several examples that present the problem well. At the end of the work, guidelines
are given that are essential for preserving the ambient units of cities.
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ABSTRACT

Spatial perceptions have always played a crucial role in determining the quality of
architectural form. The scholarly literature recognizing the inseparable connection
between architecture and psychology dates back to the early twentieth century,
with environmental psychology emerging as a distinct branch of this scientific
discipline in the 1960s. Contemporary environmental and climate change issues
have notably drawn attention to topics within the realms of psychology and the
environment.

Past sociological and spatial analyses of residential areas predominantly relied on
survey and interview methods. Today's technological advancements enable us to
analyze collected data through modern applications and devices. A significant
innovative moment arises with the introduction of artificial intelligence onto the
scene. Based on deep machine learning technology, applications for identifying
human emotions have been developed, among others.

This paper problematizes the use of these modern tools in interpreting spatial
sensations, aiming to offer new perspectives on existing theoretical frameworks
and concepts through innovative methodological approaches.
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ARCHITECTURE, ENVIRONMENTAL PSYCHOLOGY, SPATIAL SENSATIONS,
ARTIFICIAL INTELLIGENCE, METHODOLOGICAL APPROACHES
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ABSTRACT

The intention of the work is to show how the phantasmagoria expressed by the
drawing can be applied as a methodological outline of the overall design of
architecture, as a connecting element between architecture and other areas.

The work is directed towards the communicative potential of drawings to convey
a thought or message and thus establish contact between people. The paper will
show the relationship established by the drawing between the various fields of
architecture, archeology and anthropology. A multi-perspective approach to
designing is conditioned by the need to comprehensively perceive and express the
idea, and to explain the modalities of the functioning of the drawing as a research,
communicative and expressive tool in that process, and to present its meanings on
the concrete example of the design of the exhibition of the Archaeological
Department in the City Museum in Subotica.

The contribution of the work is to show how a drawing can have meaning,
intonation and suggestiveness of a personal and immediate address, which is its
constant potential.

KEYWORDS:

DRAWING, DESIGN PROCESS, VISUAL CULTURE, RESEARCH IN ARCHITECTURE,
CITY MUSEUM OF SUBOTICA
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ABSTRACT

Terraced houses are the result of adapting residential units to the terrain, thus
integrating the landscape into the architecture of the residential space. This type
of houses combines the natural slope of the terrain and architectural design,
creating a space that has merged with its immediate surroundings. These houses
are not only architectural artifacts, they are also a symbol of human adaptability
to the natural environment and sustainable construction. The paper presents the
conceptual architectural-urban solution of the terraced settlement in the
suburban area of the city of Nis, which is located outside of the central city zone.
In addition to the functional solution, are also discussed the urban solution of the
location, the shaped solution and examples of good practice. The project task is
defined in addition to the collected necessary data on terraced houses and site
analyses. The entire investigation consists of several phases that rely on a
theoretical basis and practical analysis. The combination of description, site
analysis, study of examples of good practice and development of a conceptual
solution represents a comprehensive methodology that allows readers to
understand the topic more deeply and provide concrete and useful conclusions.
This paper provides a basis for further research and practical application,
emphasizing the need for a holistic approach in the planning and design of terraced
houses in order to achieve optimal results in an urban environment.

KEYWORDS:
TERRACED HOUSES, CONCEPTUAL SOLUTION, URBAN SOLUTION, FUNCTIONAL

SOLUTION, SHAPED SOLUTION, HOUSING, TYPOLOGY OF HOUSING,
ARCHITECTURAL PLANING
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ABSTRACT

This paper explores the applied design strategy in a constructed family villa,
focusing on the needs of a family with three children aged between 1 to 13.
Through a case study, it will analyze how the design strategy was tailored to the
needs and lifestyle of this specific family. Special attention will be given to the
distribution of space in the villa as a key element of functionality and comfort, as
well as to the amenities integrated into the building to enable a quality life and
entertainment for the entire family. Furthermore, we will explore how spaces
were designed for children of different ages, and how the building was executed
from the perspectives of energy efficiency and sustainability. Through this case
study, the aim is to identify key aspects of the design strategy that contributed to
the optimal living experience, as well as to provide recommendations for creating
design strategies as a task for designing residential spaces.
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ABSTRACT

The appearance of the facade, paint, applied materials; their formation,
integration and adaptation to the environment influence the formation of the first
impression of the building. Over time and under the influence of different factors,
each facade is losing its original values. Many existing buildings cannot be
demolished due to their historic and architectural value. Most of these buildings
waste vast amounts of energy, also give poor comfort to occupants and have
alterations during their active lifetime.

There are number of reasons for transforming a building envelope - from pure
aesthetics to changes that are prompted by problems associated with leakage,
increased moisture, heat losses/gains, impact of the earthquakes, etc. Today’s
challenge is focused on improvement of the existing buildings, in order to reduce
the overall energy balance which is mainly related to the envelope. Contemporary
technology and technique offer numerous possibilities of making use of this
heritage in order to create urban space of a new quality and exhibit surprising
aesthetic values. Based on in situ studies and literature research, the paper
presents ways to transform the aesthetic image of any building with the aim of
achieving sustainable design. In the end, the very act of inscribing another
architectural epoch and the characteristic style of another architect gives the
building a new interpretation and a new experience.
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ABSTRACT

The paper explores relations between spatial characteristics of open public spaces
and pedestrian mobility and activities. The analysis of selected public space in the
city of Subotica is based on application of new methodologies and software tools
in public life studies, specifically with the method of space syntax. The focus of the
research is on arrangement of physical and visual obstacles, that furthermore have
important role in pedestrian mobility through the aspects of connectivity and
visual integration at different parts of the public space. The aim of paper is to
determine the influence of physical obstacles that can induce negative effect on
the pedestrian mobility and visibility at the public spaces, and to suggest possible
directions for improvements. Assessment of most frequent pedestrian routes and
main points for public activities at minor public space can further be used for
development of research model designed for analysis of much greater network of
public spaces.
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ABSTRACT

The urban transformations that occurred in the territory of Novi Sad undoubtedly
influenced changes in the structure and typologies in various urban zones. On the
other hand, certain zones that emerged and developed during the 20th century
under the influence of socio-economic and political changes shaped a specific
image of the city and its parts in different periods. This influence is particularly
recognizable in parts of the city where villa zones emerged and developed, formed
by the construction of this specific form of single-family housing reflecting a high
standard of family life. This paper analyses examples of several villa zones in Novi
Sad that emerged during the 20th century through three specific socio-economic
and political periods. During the city's development, villa zones represented
characteristic areas formed on the city's expansion routes and thus heralded urban
transformations in the city. The aspects of this research include examining the
significance of villa zones in the process of shaping the urban character of the city,
as well as observing the influence of the narrower urban context on the design of
examples of quality residential architecture such as villas. The aim of the paper is
to, based on the analysed case studies of these properties in Novi Sad, which
emerged during the 20th century, understand their role in specific socio-economic
and political contexts for the city of Novi Sad, as well as to assess the significance
these areas have today in the city's landscape.
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ABSTRACT

The presented research analyses the introductory segment of architectural
education in the Republic of Serbia using the method of thematic content analysis.
Five schools of architecture were selected, whose 15 courses were subjected to
content analysis, and it was found that all introductory studio courses follow the
same conceptual model. This conceptual model implies the development of three
aspects of architectural design simultaneously: theoretical and conceptual
aspects, practical and functional aspects and structural and material aspects. A
comparison of the obtained results with the available literature shows that this
approach is in line with contemporary tendencies in architectural education.
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ABSTRACT

Didactic approach to Autodesk Revit training course represents a complex process
that requires planning, structure and continuing support so that students can
efficiently accept the necessary knowledge and skills for using this architectural
design software.

Revit is one of the most popular tools for building construction modeling and the
training course, regarding its usage, becomes more important for building industry
professionals. One of the key aspects of didactic approach to Autodesk Revit
training course is defining clear goals and expectations by the teachers or the
coaches who pass on the knowledge. Creating the detailed plan of the training
course, which includes theoretical and practical elements as well as the evaluation
of the students’ improvement, are the key steps in the learning process. It is also
important to adjust the training course to the trainees’ needs and the level of
knowledge in order to make sure that every student has the opportunity to
develop the skills in working with Revit.
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ABSTRACT

The main goal of this research is the integration of green building practices, energy
efficiency measures, and raising awareness about environmental protection as
crucial in addressing the pressing challenges of climate change and resource
depletion. This research encompasses the correlations of these elements and their
results as impact on sustainable development. Green building principles
emphasize the use of eco-friendly materials, energy-efficient designs, and
sustainable construction techniques to minimize environmental impact. Raising
awareness about environmental protection require researching and positive
practice analysing in order to be able for making optimal eco-conscious decisions.
The goal is mitigating climate change, conserving natural resources, and creating
healthier living environments. This manuscript underscores the necessity of
integrating these strategies to achieve long-term sustainability goals and foster a
greener, more resilient future for generations to come. Two the most efficient
world’s models of green buildings are presented in this manuscript, with its
particular results in energy efficiency achievements.
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ABSTRACT

Artificial intelligence (Al) methods have emerged as pivotal tools in the quest to
enhance energy efficiency across diverse sectors. This research presents the
multifaceted applications of Al methods and models and their transformative
impact on optimizing energy consumption, reducing energy consumption and
fostering sustainability. One of the primary applications of Al in energy efficiency
lies in predictive analytics. Machine learning algorithms analyse vast datasets,
including historical energy consumption patterns, weather data, and operational
parameters, to forecast future energy demand accurately. These predictive
models enable proactive decision-making, allowing stakeholders to anticipate
fluctuations in energy usage and adjust operations accordingly, thereby
minimizing waste and optimizing resource allocation. Furthermore, Al-driven
optimization models play a crucial role in maximizing energy efficiency. By
formulating complex optimization problems and considering various constraints
and objectives, such as cost minimization, demand satisfaction, and emission
reduction, these models identify optimal solutions for energy-intensive processes.
Whether it's scheduling energy-intensive tasks, optimizing energy distribution in
smart grids, or designing energy-efficient building systems, Al optimization
methods and models offer unprecedented opportunities to enhance efficiency and
sustainability.
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ABSTRACT

This paper analyzes primarily the confiscation and later return of land on the
territory of the Republic of Serbia. The focus of the research is on the following
four legal institutes: confiscation, nationalization, sequestration, and
expropriation. The first law that raised the issue of land restitution was passed in
1991. This law returned agricultural land that had passed into social ownership, on
the basis of the Agricultural Land Fund, or through confiscation. After that, in 2009,
the Law on Planning and Construction provided denationalization in the form of
construction land conversion. Following the standard of the European Union, the
Law on Restitution of Confiscated Property and Compensation was finally adopted
in 2011, which is still implemented by the Restitution Agency.
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ABSTRACT

Global Navigation Satellite Systems (GNSSs) receivers are essential sensors for
modern global positioning, navigation, and timing applications. Geodetic GNSS
positioning applications are based on carrier-phase measurements, where the
understanding of the GNSS signal’s electrical reception characteristics, i.e., the
receiver antenna phase center corrections (PCCs), is crucial. With the main
objective of determining the PCC models of GNSS receiver antennas, only a few
antenna calibration systems are in operation or under development worldwide.
The International GNSS Service (IGS) publishes type-mean PCC models for almost
all geodetic-grade GNSS antennas. However, the type-mean models are not
perfect and do not fully reflect the signal reception properties of individual
antennas. In this paper, the automated GNSS receiver antenna calibration system,
recently developed at the University of Zagreb Faculty of Geodesy in Croatia, is
shortly presented. The developed system is an absolute field calibration system
based on the utilization of a Mitsubishi MELFA RV-4FML-Q 6-axis industrial robot.
PCC modelling is based on triple-difference carrier-phase observations and
spherical harmonics (SH) expansion. Global Positioning System (GPS) L1 and L2
frequencies calibration results for the LEIAX1202GG NONE antenna are presented.
Furthermore, the individual and IGS type-mean PCC differences are quantified and
the influence of both PCC models on geodetic positioning is analyzed.
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ABSTRACT

The measurements realized by geodetic method are provided in different
condition of limited visibility. This case especially appears in the case of industrial
geodesy applications where the highest possible accuracy is required. Also these
measurements are usually provided in the conditions of short deadlines and there
is no time for checking their accuracy on the site. These facts imply that surveyor
should be well experienced and trained in order to obtain the reliable results of
measurement. This research was conducted with aim to determine the accuracy
of surveyors’ measurements and to determine if the results are correlated under
different conditions of visibility. The visibility was measured by flux meter.
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ABSTRACT

The work entails presenting the importance of compaction and arrondation to
facilitate the resolution of accumulated land-related issues, along with addressing
infrastructure and public facility needs for settlements and cities. The process of
expropriation followed by land return and restitution has created additional
problems. Arrondation, as the only viable solution, involves consolidating
fragmented and scattered farm holdings into larger, unified pieces. Land surveying
and geodetic-legal procedures are conducted by laws and regulations. Over time,
consolidation has become an indispensable tool for realizing spatial, urban, and
other land territory arrangement plans.
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ABSTRACT

Large dams are permanently monitored for their stability determination. One of
the methods for their relative stability determination is by using pendulums. The
movement of pendulum in X and Y direction should represent the dam movement
during time. The possible question is: “does the pendulum movement is
dependent on the outer factors and how it is dependent on them. In this research
it is investigated the model of pendulum movement and its dependence of air
temperature, water temperature and temperature of concrete and also of the
water levels.
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ABSTRACT

The research presented in this paper focuses on the application of Terrestrial Laser
Scanning (TLS) technology to analyse the verticality of columns and create a 3D
model of the sports hall in the suburban settlement Futog, city of Novi Sad, Serbia.
The examination of the verticality of the columns was performed by generating
horizontal sections and extracting the cross-sectional profile of each column from
the point cloud. These analyses enabled the determination of the columns'
deviations from the verticality by comparing the coordinates of the centroids of
the cross-sections. The 3D model of the object's exterior and interior was
generated using the point cloud in the Revit software package. All surveying works,
including Terrestrial Laser Scanning, establishment of geodetic network,
registration and georeferencing of point clouds, analysis of column verticality, and
the creation of 3D model, were performed according to relevant standards and
regulations for this type of surveying work. The research results indicate the high
efficiency and precision of TLS technology in identifying verticality deviations of
columns and creating precise 3D model, which significantly contribute to the
digitalization of construction objects.
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ABSTRACT

The official topographic-cartographic information system of the Republic of
Croatia (STOKIS) has been in use since the end of its first creation phase in 2010,
for a scale of 1:25000. The word use comes from the Latin word “usus” and it is
about the action and effect of use. Its general and basic concept refers to the
action of something to perform a task or fulfil a goal. Based on that definition, it
would follow that a user is a person who benefits from something, that is, uses
something. By analogy, the term map users are people who use maps for a specific
reason [1]. Today, STOKIS and its databases are being updated. During the last
decade, a certain number of different STOKIS users has been developed in the
Republic of Croatia. The paper deals with traditional and contemporary users of
topographic and cartographic products, including users in a construction industry,
as well as users of STOKIS and the possibility of their expansion to potential new
groups.
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ABSTRACT

The purchase of cadastrial parcels for the implementation of infrastructure
projects for the purpose as a borrow area or exploitation fields of natural resources
in the field of construction, encounter difficulties due to insufficiently precise low
regulations regarding the definition of the methodology for determining the
market value of cadastrial parcels.

It is known that in the Republic Geodetic Autorithy registers has no data of traded
parcels with the potential of stone/gravel material, therefore the Comparative
Approach is inappropriate.

In such cases, it is necessary to apply the High And Best Use analysis and the Yield
Approach, which should estimate the amount of profit that the buyer/user of the
expropriation will make and determine the share of the client's property rights in
the potential profit as an equal contractual participant. This paper will show how
to aply Yield aproach to determine market value od parcel.
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ABSTRACT

One of the main challenges in Geodesy is the definition and realization of stable
Global Geodetic Reference Systems with geometric and physical characteristics
which is necessary for applications in science and society. For that reason,
International Association of Geodesy (IAG) has established the Global Geodetic
Observing System (GGOS), which is integrating the three basic components:
geometry, the earth rotation and gravity. The global reference frame in the GGOS
is a realization of the International Terrestrial Reference System (ITRS), a world
spatial reference system co-rotating with the Earth in its diurnal motion in the
space. Global Geodetic Reference Systems are necessary for determining the
position on Earth and in space, as well as the precise measurement of changes
caused by geodynamic and climatic processes. They represent a unified basis for
geospatial data, positioning, satellite navigation and other applications. The
backbone of this integration is the existing global ground network, based on
analysis of data from key space geodetic techniques VLBI, SLR, GNSS and DORIS.
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ABSTRACT

Land consolidation projects (LCPs) are complex, long lasting and include huge
number of stakeholders with potentially opposite interests. The complexity and
duration of LCPs are sources of potentially risks which could lead to the LCPs
exceeding the planned costs, delay of LCPs realization and even though to their
failure. These facts imply that the risk management should be included in the LCPs
as their inherent activity. This research is devoted to the issue of defining the role
and investigating the significance of risk management inclusion in the LCP project.
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ABSTRACT

This paper will analysis the impact of land consolidation projects on the sustainable
development of the area. The research is focused on the analysis of the effects of
land consolidation on agricultural land, in the municipality of Backa Topola. The
conducted research should give an answer to the question of whether the
realization of land consolidation projects improved the quality of agricultural land,
in accordance with the principles of sustainable development.
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ABSTRACT

Regression analysis is often used to represent the discrete set of points with one
line; nevertheless it was straight or curved line which approximates the discrete
set of points in plane in “best” possible way. Regression is also suitable to exchange
the behaviour of one point in time defined by set of points with one formula. But
it also could produce some confusion about obtained results. Namely the
exchange of discrete set of points by formula means that coefficient of line should
be determined by means of least square method. The further analysis could lead
to the insignificance of some coefficients but their elimination from the model
could result with significant deviation between real results and improved model.
In this research some cases from practice were investigated and discussed.
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