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1.
Nazov témy / Smerovanie k udrzatelnym rieSeniam v oblasti mostného
Topic inzinierstva / Towards Sustainable Practices in Bridge Engineering

Skolitel / Tutor

doc. Ing. Petra Bujiiakova, PhD.

Skoliace
pracovisko /
Department

Katedra stavebnych konstrukcii a mostov / Department of Structures
and Bridges

Forma studia /
Form of study

denna, externa / present, external

Napln /
Annotation

Narastajuce dosledky klimatickej zmeny predstavuju vyznamné riziko pre
bezpec€nost, funkénost a dlhodobu zivotnost mostnych konstrukcii.
ZvySujuca sa frekvencia extrémnych poveternostnych javov spolu
s narastajucou intenzitou dopravy a degradaciou materialov vytvara
potrebu zasadného prehodnotenia tradicnych postupov navrhu,
hodnotenia a vyuzivania mostov. Zarovenn obmedzené zdroje lokalnych
surovin, tlak na znizovanie uhlikovej stopy v stavebnictve a nedostatok
kvalifikovaného ludského potencialu podnecuju k intenzivnemu hladaniu
alternativnych materiadlov, efektivnejSich technolégii a udrzatelnych
konstrukénych pristupov. Prefabrikacia, ako aj koncept demontovatelnych
a opatovne pouzitelnych prvkov, spolu s efektivnym zhodnocovanim
materialov, zohravaju v tomto procese zasadnu ulohu. Tieto pristupy
vyrazne podporuju prechod k udrzatelnym a inovativnym rieSeniam v
oblasti mostného stavitelstva. Vystupom prace budu navrhy technickych
rieSeni reflektujucich principy udrzatelnosti a hodnotenie uhlikovej stopy
pre mosty malych a strednych rozpati.

The increasing impacts of climate change poses significant risk to the
safety, functionality, and lifespan of bridge structures. The rising frequency
of extreme weather events and accelerated material degradation creates
a need to fundamentally reassess traditional approaches to bridge design,
maintenance, rehabilitation, and use. At the same time, limited local raw
material resources, the pressure to reduce the carbon footprint in the
construction industry, and the shortage of qualified human resources drive
the search for alternative materials, more efficient advanced technologies,
and sustainable structural solutions.Prefabrication, along with the concept
of demountable and reusable structural elements and the systematic
recovery of materials, plays a key role in this transition. This approach
significantly accelerates the shift towards sustainable and innovative
practices in bridge engineering. The outcome of this work will include
proposals for technical solutions and an assessment of the carbon footprint
for small and medium span bridges.
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2

Nazov témy /
Topic

Vyskum vplyvu vybranych zloziek asfaltovych zmesi na cirkularnu
ekonomiku vozoviek / Research into the impact of selected asphalt
mixture components on the circular economy of pavements

Skolitel / Tutor

prof. Dr. Ing. Martin Decky

Skoliace
pracovisko /
Department

Katedra cestného a environmentalneho inzinierstva / Department of
Highway and Environmental Engineering

Forma Studia /
Form of study

externa / external

Napln /
Annotation

V ramci rieSenia dizertatnej prace bude prioritha pozornost venovana
vytvoreniu systémového pristupu synergického hodnotenia vlastnosti
vybranych zloziek asfaltovych zmesi (asfalt, kamenivo, R-material,
prisady) umozriujuceho implementaciu zasad cirkularnej ekonomiky do
oblasti udrzatelnych vozoviek. Samostatna pozornost bude venovana
vyskumu vplyvu druhu a velkosti kameniva obrusnych vrstiev vozovky na
vybrané mechanické charakteristiky a ich vplyvu na hlukovu zataz okolia
pozemnych komunikacii. Cielom bude vytvorit podmienky pre moznost
priamej implementacie ziskanych poznatkov vyskumu do kontextualneho
navrhovania vozoviek v podmienkach Slovenska. Finalnym vystupom
bude v ramci cestného inZinierstva vytvorenie kredibilitnych podmienok
pre znizenie spotreby energii, neobnovitelnych zdrojov, posilnenie
vyuzivania obnovitelnych a recyklovanych zdrojov a z toho vyplyvajuceho
znizenia emisii CO..

As part of the dissertation, priority attention will be paid to the creation of a
systemic approach to the synergistic evaluation of the properties of
selected asphalt mixture components (asphalt, aggregate, R-material,
additives) enabling the implementation of the principles of the circular
economy in the field of sustainable pavements. Separate attention will be
paid to research into the influence of the type and size of the aggregate of
the road wear layers on selected mechanical characteristics and their
influence on the noise pollution of the surrounding area of roadways. The
aim will be to create conditions for the possibility of direct implementation
of the acquired research knowledge into the contextual design of
pavements in Slovakia. The final output will be the creation of credible
conditions within road engineering for reducing energy consumption, non-
renewable resources, strengthening the use of renewable and recycled
resources and the resulting reduction of CO, emissions.
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Nazov témy /
Topic

Kapacita multimodalnych dopravnych priestorov / Capacity of
Multimodal Transport Spaces

Skolitel / Tutor

doc. Ing. Marek Drli¢iak, PhD.

Skoliace
pracovisko /
Department

Katedra cestného a environmentalneho inzinierstva / Department of
Highway and Environmental Engineering

Forma Studia /
Form of study

denna, externa / present, external



https://svf.uniza.sk/index.php/katedra-cestneho-a-environmentalneho-inzinierstva-kcei/
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Naplri /
Annotation

Rastuci dopyt po mobilite v mestskych priestoroch spdsobuje pretazenie
kfa€ovych dopravnych uzlov, kde dochadza k interakcii réznych druhov
dopravy. Efektivne fungovanie tychto multimodalnych priestorov, ako su
hlavné prestupné uzly, terminaly alebo logistické centra, je pritom
nevyhnutnou podmienkou pre plynuly a udrzatelny prepravny systém.
Tradi€né inZinierske pristupy, ktoré hodnotia kapacitu kazdého
dopravného modu izolovane, su pre takéto komplexné prostredia
nepostacujuce. Hlavnou bariérou pre ich optimalizaciu je nedostatok
komplexnych nastrojov schopnych kvantifikovat' ich celkovu vykonnost a
kapacitu ako integrovaného systému, v ktorom sa prvky ako chodniky,
cyklotrasy, vozovky a nastupiSte vzajomne ovplyviiuju. Cielom tejto
dizertatnej prace je preklenut tato medzeru vyvojom komplexnej
metodolégie na hodnotenie a optimalizaciu kapacity multimodalnych
dopravnych priestorov. Praca vychadza z hypotézy, Ze kapacita takéhoto
priestoru nie je dana len kapacitou jeho najslabSieho ¢lanku, ale je
emergentnou vlastnostou celého systému, ktoru je mozné kvantifikovat' a
optimalizovat vhodnym dizajnovymi zasahmi. Na dosiahnutie tohto ciela
bude praca integrovat' viacero vyskumnych pristupov. V Uvodnej faze sa
prostrednictvom detailnej terénnej analyzy a Studia existujucich rieSeni
vytvori typoldgia kritickych prvkov a konfiguracii, ktoré kapacitu priestoru
uréuju. Nasledne bude pouZita pokrocila mikroskopicka simulacia, ktora
umozni detailné modelovanie interakcii medzi vSetkymi ucastnikmi
dopravy a testovanie réznych prevadzkovych scenarov a dizajnovych
variant. Klu€ovym vystupom v tejto faze bude vyvoj nového hodnotiaceho
ukazovatefa — Multimodalneho kapacitného indexu — ktory syntetizuje
metriky rychlosti, plynulosti a bezpeénosti jednotlivych modov do jedného
hodnotenia celkovej efektivity systému.

The growing demand for mobility in urban areas is causing congestion at
key transport nodes where different modes of transport interact. The
efficient functioning of these multimodal spaces—such as major
interchange hubs, terminals, or logistics centers—is an essential
prerequisite for a smooth and sustainable transport system. Traditional
engineering approaches that assess the capacity of each transport mode
in isolation are insufficient for such complex environments. The main
barrier to their optimization is the lack of comprehensive tools capable of
quantifying their overall performance and capacity as an integrated system
in which elements such as sidewalks, cycle paths, roadways, and platforms
mutually influence one another. The aim of this doctoral dissertation is to
bridge this gap by developing a comprehensive methodology for evaluating
and optimizing the capacity of multimodal transport spaces. The work is
based on the hypothesis that the capacity of such a space is not
determined solely by the capacity of its weakest link, but rather represents
an emergent property of the entire system, which can be quantified and
optimized through appropriate design interventions. To achieve this
objective, the dissertation integrates multiple research approaches. In the
initial phase, a detailed field analysis and a study of existing solutions will
be conducted to develop a typology of critical elements and configurations
that determine spatial capacity. Subsequently, advanced microscopic
simulation will be applied to enable detailed modeling of interactions
among all transport users and to test various operational scenarios and
design alternatives. A key output of this phase will be the development of
a new evaluation indicator—the Multimodal Capacity Index—which
synthesizes metrics of speed, flow efficiency, and safety across individual
modes into a single measure of the overall system effectiveness.
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Nazov témy /
Topic

Vyskum kompozitnych panelov z vystuzeného penobeténu pre
aplikacie v dopravnom stavitel'stve / Research of Composite Foamed
Concrete-based Panels for Applications in Transportation Constructions

Skolitel / Tutor

prof. Ing. Marian Drusa, PhD.

Skoliace
pracovisko /
Department

Katedra geotechniky / Department of Geotechnics

Forma Studia /
Form of study

denna, externa / present, external

Napln /
Annotation

Pouzitie kompozitnych panelov z penobetonu v pripadoch vyskytu
neunosnych podlozi dopravnych stavieb ponuka viacero vyhod. Tie
prichadzaju za ucelom skratenia doby vystavby, Setrenia prirodnych
zdrojov, znizovania uhlikovej stopy, eliminacie vplyvov klimatickych
podmienok pocCas vystavby alebo rekonstrukcie a odstranovania zlozitych
technologickych postupov. Cieflom prace bude na zaklade realizovanych
laboratérnych testov a zataZovacich skuSok vo vonkajSom skuSobnom
stende fakulty, optimalizovat’ skladbu konstrukcie panelov z penobetdnu
vystuzenych vrstvami geotextilie, geomreze a ¢adiCovej rohoze.

The use of composite foamed concrete panels in cases where the subsoil
of transport structures is very soft and unsuitable offers several
advantages. These include shortening construction time, conserving
natural resources, reducing the carbon footprint, eliminating the effects of
climatic conditions during construction or reconstruction, and eliminating
complex technological processes. The aim of the work will be in optimizing
the composition of foamed concrete panels reinforced with layers of
geotextile, geogrid, and basalt mat based on laboratory tests and load tests
carried out on the outdoor test stand of the faculty.

Nazov témy /
Topic

Zosilnovanie drevenych konstrukénych prvkov profilovou ocelou /
Strengthening timber structural elements with steel profiles

Skolitel / Tutor

doc. Ing. Jozef Gocal, PhD.

Skoliace
pracovisko /
Department

Katedra stavebnych konstrukcii a mostov / Department of Structures
and Bridges

Forma Studia /
Form of study

dennd / present

Napln /
Annotation

Dizertana praca bude zamerana na aplikaciu ocelovych valcovanych
profilov pri zosillovani drevenych nosnych konstrukcii. Vlepovanie
ocelovych vloziek do drevenych prvkov predstavuje efektivnu metddu
zosilnenia, pri ktorej su vlozky lepené na povrch alebo do drazok
drevenych prvkov, pripadne medzi vrstvy lepenych lamelovych drevenych
prvkov. Parcialnymi oblastami, na ktoré sa mozno v praci zamerat, su
analyza mechanizmov poruSenia lepeného kontaktu medzi drevom
a ocelou, vytvorenie vhodného numerického modelu zosilnenia a nasledna
realizacia parametrickych $tadii zameranych na tuhost a odolnost
drevenych konstrukénych prvkov zosilnenych profilovou ocelou.

The dissertation will focus on the application of rolled steel profiles in
reinforcing timber load-bearing structures. Gluing steel inserts into timber
elements represents an effective method of reinforcement, in which the
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inserts are glued to the surface or into the grooves of timber elements, or
between the layers of glued laminated timber elements. For maximum use
of the mechanical properties of reinforcing inserts, their cohesion with wood
is crucial. Partial areas that can be focused on in the work are analysis of
the mechanisms of failure of the glued contact between wood and steel,
the creation of a suitable numerical model of reinforcement and the
subsequent realization of parametric studies focused on the stiffness and
resistance of timber structural members reinforced with profile steel.

6

Nazov témy /
Topic

Modelovanie a predikcia emisného zat'azenia z cestnej dopravy
pomocou loT dat a neurénovych sieti / Modelling and Prediction of
Emission Load from Road Transport Using IoT Data and Neural Networks

Skolitel / Tutor

doc. Ing. Dusan Jandacka. PhD.

Skollac_e Katedra cestného a environmentalneho inzinierstva / Department of
pracovisko / . . , .

Highway and Environmental Engineering
Department

Forma &tudia /
Form of study

denna / present

Naplri /
Annotation

Navrhovana dizertaCna praca sa zameriava na problematiku emisného
zatazenia ovzduSia spbsobeného cestnou dopravou v mestskom
prostredi. Predmetom vyskumu budu najma tuhé Castice PM10 a PM2.5,
ktoré predstavuju vyznamnu zlozku znecistenia ovzdusia a zaroven jedno
z hlavnych zdravotnych rizik pre obyvatelstvo. V poslednych rokoch
nadobudaju na vyzname aj nevyfukové emisie vznikajuce opotrebovanim
pneumatik, bfzd a povrchu vozoviek, ktoré mézu tvorit podstatnu Cast
celkového znecistenia v mestach. Praca bude vychadzat z dat ziskanych
prostrednictvom rozSirenej loT senzorickej siete, ktora umozZhuje
kontinualne monitorovanie koncentracii tuhych Castic, meteorologickych
parametrov, hlukovych emisii a intenzity dopravy. Takto ziskané ¢asovo-
priestorové data budu validované referenénymi meraniami a spracované
do databazovej a analytickej platformy. Hlavnym ciefom prace bude navrh,
implementacia a porovnanie prognostickych modelov znecistenia ovzdusia
zalozenych na Statistickych pristupoch (viacrozmerna regresia, ¢asové
rady) a pokrocCilych metédach umelej inteligencie, najma rekurentnych
neuronovych sietach (RNN) a LSTM modeloch. Tieto modely umozriuju
zachytit dynamiku dopravnych a meteorologickych faktorov a predikovat
kratkodoby vyvoj koncentracii PM v redlnom Case. Vysledkom dizertacnej
prace bude metodika a predik&ny nastroj vyuzitelny pre environmentalne
rozhodovanie, planovanie udrzatefnej mobility a navrh opatreni na
zniZzovanie emisnej zataZe. Prakticky prinos prace spociva v podpore
samosprav pri identifikacii kritickych lokalit, vyhodnocovani u€innosti
dopravnych opatreni a ochrane verejného zdravia v mestskych oblastiach.

The proposed PhD thesis focuses on the issue of air pollution emission
load caused by road transport in urban environments. The research will
primarily address particulate matter PM10 and PM2.5, which represent a
major component of air pollution and one of the most significant health risks
for urban populations. In recent years, non-exhaust emissions originating
from tyre, brake, and road surface wear have become increasingly
important, contributing substantially to overall particulate pollution in cities.
The thesis will be based on data obtained from an IoT sensor network
enabling continuous monitoring of particulate matter concentrations,
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meteorological conditions, noise emissions, and traffic intensity. The
collected spatio-temporal data will be validated using reference
measurement methods and organised into a comprehensive analytical
database. The main objective of the thesis is to design, implement, and
compare predictive air pollution models using both statistical approaches
(multivariate regression, time-series analysis) and advanced artificial
intelligence methods, particularly recurrent neural networks (RNN) and
LSTM architectures. These models are capable of capturing the dynamic
interactions between traffic and meteorological factors and performing
short-term real-time forecasting of particulate matter concentrations. The
expected outcome of the PhD research is a methodology and predictive
tool supporting environmental decision-making, sustainable mobility
planning, and the design of mitigation measures aimed at reducing
emission burden. The practical contribution lies in assisting municipalities
in identifying critical pollution hotspots, evaluating the effectiveness of
transport policies, and improving public health protection in urban areas.

Nazov témy /
Topic

Vyuzitie modernych pristupov k hodnoteniu a zvySovaniu
bezpeénosti cestnej premavky / Utilization of modern approaches to
road traffic safety assessment and improvement

Skolitel / Tutor

doc. Ing. Andrea Kocianova. PhD.

Skoliace
pracovisko /
Department

Katedra cestného a environmentalneho inzinierstva / Department of
Highway and Environmental Engineering

Forma studia /
Form of study

denna / present

Napln /
Annotation

Dizertatna praca sa zameria na vyskum a kvantifikaciu pricinnych
suvislosti medzi charakteristikami dopravného priestoru a vznikom
kritickych ~ koliznych  situacii, oznaCovanych ako skoronehody.
Vychodiskovym bodom vyskumu bude kriticka analyza tradi¢nych metod
hodnotenia bezpeénosti pozemnych komunikacii, ktoré sa primarne
opieraju o retrospektivne Statistiky nehodovosti. Vzhladom na narastajucu
multimodalitu dopravy a potrebu zvySovania bezpecnosti zranitelnych
ucastnikov sa praca bude orientovat’ na prechod k proaktivnym metédam
diagnostiky infrastruktury. Jadrom vedeckého pristupu bude aplikacia
techniky dopravnych konfliktov (TTC- Traffic Conflict Technique) na
sledovanie a vyhodnocovanie trajektorii u€astnikov cestnej premavky v
realnom Case. Prostrednictvom modelovania ¢asovo-priestorovych
indikatorov, ako su TTC T (Time-to-Collision) a PET (Post-Encroachment
Time), bude praca skumat dynamiku rizikovych interakcii v zavislosti od
stavebno-technickych a prevadzkovych parametrov dopravnych stavieb.

Vyskumny pristup vyuZije faziu heterogénnych dat z inteligentnych
dopravnych systémov, senzorov a pasportizacie pozemnych komunikacii,
¢o umozni identifikovat' kritické body infrastruktury eSte pred vyskytom
realnych nehdd. Prinosom prace bude definicia nového metodologického
ramca pre prediktivne hodnotenie bezpecnostnej urovne prvkov cestnej
siete. Vysledny model poskytne exaktné podklady pre optimalizaciu
geometrického a funk&ného usporiadania pozemnych komunikacii, &¢im
prispeje k rozvoju tedrie navrhovania bezpecnej a udrzatelnej dopravnej
infradtruktury, ktora proaktivne eliminuje kolizne rizika v multimodalnom
dopravnom prude.
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The dissertation will focus on researching and quantifying the causal
relationships between the characteristics of the traffic environment and the
occurrence of critical collision situations, referred to as near-misses. The
starting point of the research will be a critical analysis of traditional methods
of road safety assessment, which are primarily based on retrospective
accident statistics. Given the increasing multimodality of transport and the
need to improve the safety of vulnerable road users, the thesis will focus
on the transition to proactive methods of infrastructure diagnostics. The
core of the scientific approach will be the application of the Traffic Conflict
Technique (TTC) to monitor and evaluate the trajectories of road users in
real time. Through the modeling of time-space indicators such as TTC T
(Time-to-Collision) and PET (Post-Encroachment Time), the work will
examine the dynamics of risky interactions depending on the structural and
technical parameters and operational parameters of transport structures.

The research approach will utilize the fusion of heterogeneous data from
intelligent transport systems, sensors, and road passporting, which will
enable the identification of critical infrastructure points even before real
accidents occur. The contribution of the work will be the definition of a new
methodological framework for the predictive assessment of the safety level
of road network elements. The resulting model will provide accurate data
for optimizing the geometric and functional layout of road networks, thereby
contributing to the development of a theory for designing safe and
sustainable transport infrastructure that proactively eliminates collision
risks in multimodal traffic flows.
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Nazov témy /
Topic

Analyza vplyvu heterogénnych datovych parametrov cestnej
infrastruktury na modelovanie jej vykonnosti / Analysis of the impact
of heterogeneous data parameters of road infrastructure on its
performance modeling

Skolitel / Tutor

doc. Ing. Andrea Kocianova. PhD.

Skoliace
pracovisko /
Department

Katedra cestného a environmentalneho inzinierstva / Department of
Highway and Environmental Engineering

Forma studia /
Form of study

dennd / present

Napln /
Annotation

SucCasny rozvoj technolégii v doprave prinaSa dostupnost velkého
mnozstva udajov z rbznorodych zdrojov, ako su statické data z
pasportizacie a digitalnych modelov stavieb (BIM/GIS), dynamické data z
cestnych meteorologickych stanic, scitaov dopravy a telematickych
systémov. Cielom dizertaCnej prace je analyzovat vztahy medzi tymito
heterogénnymi datami a realnou prevadzkou, s ciefom definovat, ako
technické parametre infrastruktiry priamo ovplyviuju jej celkovu
vykonnost.

Vyskum sa zameria na metody Cistenia, korelacie a integracie
heterogénnych datovych setov pochadzajucich z digitalnych pasportov
komunikacii (geometrické a technické parametre), loT senzorov a
inteligentnych dopravnych systémov (prevadzkové a environmentalne
data). Praca bude vyuzivat pokrocilé Statistické metddy a nastroje analyzy,
prostrednictvom ktorych bude stanovena miera citlivosti ukazovatelov
vykonnosti (napr. priepustnost, cestovna rychlost, zdrzania ¢i nehodovost)
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na konkrétne prvky pozemnych komunikacii. Suc¢astou navrhu budu
postupy na detekciu nekonzistentnych Udajov a metodika pre vyber
relevantnych datovych vstupov pre potreby dopravného modelovania.

Hlavnym prinosom prace bude uceleny metodicky ramec, ktory na zaklade
definovanej optimalnej datovej Struktiry umozni nielen presné
modelovanie a predikciu spravania dopravy, ale predovSetkym poskytne
exaktné podklady pre navrh a optimalizaciu vykonnejsej infrastruktury s
vyuzitim analyzy realnych dat. Navrhnuté rieSenie poskytne odborny
podklad pre spravcov infrastruktary a planovacov, ¢&im umozni
objektivnejSie a datami podlozené rozhodovanie o udrzbe, modernizacii a
investiciach do cestnej siete. Vysledky prinesu praktické odporucania pre
inzinierske navrhovanie a technické uUpravy stavieb tak, aby lepSie
zodpovedali aktualnym narokom na zataZenie a prevadzku. Praca tym
vytvori prepojenie medzi modernou datovou analytikou a klasickymi
projekénymi postupmi, C&o prispeje k efektivnejSiemu vyuzivaniu
existujucich zdrojov a k udrzatefnému rozvoju dopravnej infrastruktury.

Current developments in transport technology have led to the availability
of large amounts of data from various sources, such as static data from
building passports and digital building models (BIM/GIS), dynamic data
from road weather stations, traffic counters, and telematic systems. The
aim of the dissertation is to analyze the relationships between these
heterogeneous data and real-world operations in order to define how the
technical parameters of infrastructure directly affect its overall
performance.

The research will focus on methods for cleaning, correlating, and
integrating heterogeneous data sets from digital road passports (geometric
and technical parameters), 0T sensors, and intelligent transport systems
(operational and environmental data). The work will use advanced
statistical methods and analysis tools to determine the sensitivity of
performance indicators (e.g., throughput, travel speed, delays, or accident
rates) to specific elements of road infrastructure. The proposal will include
procedures for detecting inconsistent data and a methodology for selecting
relevant data inputs for transport modeling purposes.

The main contribution of the work will be a comprehensive methodological
framework which, based on a defined optimal data structure, will not only
enable accurate modeling and prediction of traffic behavior, but above all
will provide accurate data for the design and optimization of more efficient
infrastructure using real data analysis. The proposed solution will provide
a professional basis for infrastructure managers and planners, enabling
more objective and data-driven decision-making on maintenance,
modernization, and investment in the road network. The results will provide
practical recommendations for engineering design and technical
modifications to structures so that they better meet current load and
operational requirements. The work will thus create a link between modern
data analytics and classic design procedures, contributing to a more
efficient use of existing resources.

Nazov témy /
Topic

Metodicky ramec integracie datovej architektury pre inteligentnt
dopravnu infrastruktiru / Methodological framework for data
architecture integration for intelligent transport infrastructure

Skolitel / Tutor

doc. Ing. Andrea Kocianova. PhD.
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Sucasna mestska infrastruktira generuje narastajuci objem dat z
inteligentnych dopravnych systémov a loT senzorov, ktoré vSak zostavaju
fragmentované a izolované od technickych parametrov inZinierskych
stavieb. Cielom prace je navrhnut a validovat univerzalnu integrovanu
datovu architektaru, ktora zjednoti heterogénne dynamické data
(prevadzkové, environmentalne) s technickou dokumentaciou a digitalnym
passportom dopravnych stavieb. Jadro rieSenia tvori referenény datovy
model so sémantickou vrstvou a kataldgom metadat, vyvinuty v sulade s
principmi FAIR pre zabezpecenie interoperability a opatovnej pouZitelnosti
dat.

Praca bude implementovat pokrocilé IT pristupy vratane velkych
jazykovych modelov (LLM) na asistenciu pri vybere vhodnych datasetov a
objavovani datovych suvislosti, doplnené o metddy vektorovej podobnosti
a klastrovania. Su¢astou navrhu budu robustné datové procesy zamerané
na kontrolu kvality, detekciu neuplnosti a nekonzistencii, az po
automatizované dopinanie alebo nahrady chybajucich hodnét vhodnymi
algoritmami s ohfadom na kontext ich vzniku.

Navrhovany framework integruje metédy BIM, GIS a principy prepojenych
dat, ¢im vytvori zaklad pre nadstavbu v podobe digitadlneho dvojCata
dopravnej infrastruktury. To umozni simulaciu a predikciu dopadov
planovanych zasahov. Overenie architektlry bude realizované na realnych
dopravnych scenaroch so zameranim na kapacitu, bezpeénost, emisie a
hluk pri kombin&cii historickych a priebezne aktualizovanych dat. Hlavnym
vysledkom prace bude Skalovatelna, doménovo rozsiritefna a prenositefna
architektira. Navrhnuté rieSenie umozni efektivne opatovné pouzitie dat a
pracovnych postupov aj v dal8ich oblastiach smart mesta ako napr. Zivotné
prostredie, energetika, alebo stavebnictvo. Vdaka svojej univerzalnosti tak
vytvori zaklad pre rézne vyskumné a aplikacné oblasti, priCom zaroven
poskytne potrebnd podporu pre dbékazmi podloZzené planovanie a
rozhodovanie o investiciach do udrzatelnej infrastruktury.

Current urban infrastructure generates an increasing volume of data from
intelligent transport systems and loT sensors, which, however, remain
fragmented and isolated from the technical parameters of engineering
structures. The aim of this work is to design and validate a universal
integrated data architecture that will unify heterogeneous dynamic data
(operational, environmental) with technical documentation and digital
passports of transport structures. The core of the solution is a reference
data model with a semantic layer and a metadata catalog, developed in
accordance with FAIR principles to ensure data interoperability and
reusability.

The work will implement advanced IT approaches, including large
language models (LLMs) to assist in selecting appropriate datasets and
discovering data relationships, supplemented by vector similarity and
clustering methods. The design will include robust data processes focused
on quality control, detection of incompleteness and inconsistencies, and
automated completion or replacement of missing values with appropriate
algorithms with respect to their context of origin.
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The proposed framework integrates BIM and GIS methods and linked data
principles, creating the basis for a digital twin of the transport infrastructure.
This will enable the simulation and prediction of the impacts of planned
interventions. The architecture will be verified on real-world transport
scenarios focusing on capacity, safety, emissions, and noise, combining
historical and continuously updated data. The main result of the work will
be a scalable, domain-extensible, and transferable architecture. The
proposed solution will enable the effective reuse of data and workflows
across other smart city domains, such as environment, energy, and
construction. Thanks to its versatility, it will establish a foundation for
various research and application areas, while simultaneously providing the
necessary support for evidence-based planning and decision-making on
investments in sustainable infrastructure.

10.
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Monitoring mostov ako moderny nastroj hodnotenia mostov / Bridge
monitoring as a modern bridge assessment tool
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prof. Ing. Peter Kotes, PhD.
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Monitoring mostov nam v buducnosti mdze pombct lepSie hodnotit
aktualny stav mostu vzhladom na zmeny, ktoré pocas Zivotnosti mostu
nastali. NajlepSie je, ak sledovanie mostu prebieha kontinualne
a pravidelne, to v8ak vyzaduje znacné finanéné naklady a ¢asové naroky.
Preto jednym zo spdsobov pravidelného snimania stavu mostného objektu
je pravidelny monitoring pomocou zabudovanych snimacov (pretvorenia,
napatia, deformacie a pod.). Monitoring mostov je povaZzovany za moderny
spbsob snimania aktualneho stavu mostu a sluzi ako podklad pre jeho
hodnotenie. Monitoring je najlepSie zacat’ robit uz na novej konStrukcii
od vystavby, ale je ho mozné robit’ aj na existujucich mostoch. AvSak stale
nie je jasné, ¢o je potrebné monitorovat, ako Casto je to potrebné
vyhodnocovat a aké obmedzujuce podmienky by mali byt pouzité pri
monitorovani, aby nas systém upozornil na to, ze sa s mostom nieco deje.
Vysledkom prace by mali byt odporuCania pre postupy a metddy
monitorovania.

Bridge monitoring (Structural Heath Monitoring - SHM) in the future can
help us better assess the current condition of the bridge in light of changes
that have occurred during the bridge's lifetime.. It is best if bridge
diagnostics is continuous and regular, but this requires significant financial
costs and time requirements. Therefore, one of the ways to regularly
scanning the condition of a bridge structure is regular monitoring using
built-in sensors (strains, stresses, deformations, etc.). Bridge monitoring is
considered a modern way of monitoring the current condition of a bridge
and serves as a basis for its assessment. Monitoring is best started on a
new structure from the time of construction, but it can also be done on
existing bridges. However, it is still not clear what needs to be monitored,
how often it needs to be evaluated, and what limiting conditions should be
used in monitoring so that the system can alert us that something is
happening to the bridge. The work should result in recommendations for
monitoring procedures and methods.
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11.
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Vyuzitie novych diagnostickych metéd v mostnom stavitel'stve / Use
of new diagnostic methods in bridge construction
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V dopravnej sieti (cestnej, zeleznicnej) je velké mnozstvo existujucich
mostov, ktoré nie su v dobrom stave. Velké mnozstvo z nich je v zlom az
havarijnom stave, pripadne za svojou zivotnostou. Ak chceme tieto mosty
aj nadalej vyuzivat, musi sa zhodnotit' ich skutoény stav a stanovit' ich
zataZitelnost. K tomu je vSak potrebné urobit podrobnu, dékladnu a ¢o
najpresnejSiu diagnostiku. DizertaCna praca bude zamerana na vhodnost
pouzitia vybranych diagnostickych metdd a pristrojov a ich aplikaciu v
praxi.

There are a large number of existing bridges in the transport network (road,
railway) that are not in good condition. A large number of the bridges are
in poor or emergency condition, or beyond their lifetime. If we want to
continue to use these bridges, their actual condition must be evaluated and
their load-carrying capacity have to be determined. However, for this it is
necessary to make a detailed, thorough and as accurate as possible
diagnosis. The dissertation will focus on the suitability of using selected
diagnostic methods and devices and their application in practice.

12.
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Predikcia protiSmykovych vlastnosti vozovky na zaklade
bezkontaktného merania morfolégie povrchu / Prediction of Pavement
Skid Resistance Based on Non-Contact Surface Morphology
Measurement

Skolitel / Tutor

doc. Ing. Matus Kovaé, PhD.
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Na zaklade analyzy vztahu morfolégie povrchu a trenia medzi kolesom
avozovkou bude wvytvoreny prediktny vztah pre hodnotenie
protiSmykovych vlastnosti povrchu vozovky prostrednictvom
bezkontaktnych merani. S vyuzitim najmodernejSich metéd a zariadeni,
ako je 3D skener s vysokym rozliSenim, 3D fotogrametria, 3D tlaciaren a
etablované zariadenia na meranie koeficientu trenia, je ciefom prace
vyvinut komplexny subor udajov zachytavajuci podrobné charakteristiky
textary povrchu a im zodpovedajuce charakteristiky trenia. Podstatnou
Cast'ou prace bude aplikacia modelov umelej inteligencie (Al), ktoré budu
vyuZivat tento subor udajov na predpovedanie trenia na vozovke na
zaklade morfolégie jej povrchu. Toto prediktivne modelovanie zlepSi
opatrenia v oblasti bezpecnosti cestnej premavky tym, Zze poskytne rychle
a objektivne vyhodnotenie odolnosti voci Smyku, ktoré je kfuCové pre
v€asné a optimalne postupy udrzby vozovky.
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The dissertation focuses on the prediction of the coefficient of friction based
on the analysis of the relationship between pavement surface morphology
and the friction between a wheel and the pavement. The aim is to develop
a predictive model that enables the evaluation of pavement skid resistance
through non-contact methods of surface texture measurement. The work
will utilize state-of-the-art technologies and equipment, such as a high-
resolution 3D scanner, 3D photogrammetry, a 3D printer, and established
devices for measuring the coefficient of friction. The main task will be the
creation of a comprehensive dataset capturing detailed characteristics of
pavement surface texture and their corresponding friction parameters. A
key aspect of the dissertation is the application of advanced artificial
intelligence (Al) models, which will process the collected data to predict the
coefficient of friction based on pavement surface morphology. The
resulting predictive models will contribute to improving road safety by
enabling rapid, accurate, and objective assessment of skid resistance
properties.

13.
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Inovativhe metédy stanovenia uUrovne predpétia v existujucich
konstrukciach a mostoch / Innovative methods of prestressing
evaluation in existing structures and bridges
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V sucasnosti dochadza uz takmer kazdorocCne k niekolkym havarijnym
stavom na cestnych mostoch. Starndca infrastruktura cestnej, ale aj
Zelezni¢nej siete, ktorej su beténové mosty podstatnou sucastou sa javi,
ako jeden z klu¢ovych problémov, ktory vyznamnym spdsobom zasahuje
do Statneho rozpoctu krajin eurépskej unie. Ako najproblémovejSie je
mozné definovat prave predpaté mosty postavené v 50 a 60-tych rokoch.
Sucasna diagnostika takychto mostov ma jeden zasadny problémovy
faktor a to je nedostato€na, alebo prakticky Ziadna moznost ako urcit' v
danom Case uroven predpatia na konstrukcii. Preto je zakladnou ambiciou
projektu  aplikovat inovativne, teoreticko-experimentalne metddy
hodnotenia predpatia. Uvedena technologia merania sa bude aplikovat' v
spojitosti s metdédou uvolnenia napatia v konstrukcii.

Currently, several emergency situations occur on road bridges almost
every year. The ageing road and railway infrastructure appears to be one
of the key problems that significantly affects the state budget of the
countries of the European Union. Consequently, concrete bridges are an
essential part of our infrastructure. Prestressed bridges built in the 1950s
and 1960s can be defined as more problematic. The current diagnostics of
such bridges has one fundamental problematic factor and that is
insufficient or practically no possibility to determine the level

of prestressing on the structures at a given time. Therefore, the basic
ambition of the project is to apply new progressive, theoretical-
experimental methods of bias assessment, based on the use of optical
sensors towards practice. The mentioned measurement technology will be
applied in connection with the stress relief methods.
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14.
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Kontinualny monitoring predpatych konstrukcii s vyuzitim
technolégie optickych snimac€ov pri hodnoteni ich spolahlivosti /
Structural health monitoring of prestressed structures using optical sensor
technology for their reliability assessment
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V pripade predpatych konstrukcii prvej generacie, ako su prefabrikované
streSné vazniky alebo mosty, su ¢astou pric€inou ich zlého alebo dokonca
havarijného technického stavu hlavne nedostatoéna uroven predpatia,
absencia injektaze, kordzia predpinacej vystuze a pod. Jednym z moznych
nastrojov, ktoré je mozné vyuzit pre stanovenie ich statickej spolahlivosti
z pohfadu moznosti ich dalSieho prevadzkovania, je okrem diagnostickych
prehliadok aj aplikacia systému kontinualneho sledovania, resp. SHM
(Structural Health Monitoring). Za tymto uéelom je mozné velmi efektivne
vyuzit technolégiu Specialnych opto-vlaknovych FBG (Fiber Bragg Grating)
snimacov. Tento senzorovy systém je velmi presny a imunny vo€i vacsine
vplyvov a umozriuje spracovavanie dat v realnom €ase. Snimace dokazu
zaznamenavat velmi presné meranie pomernych pretvoreni a teploty v
Case. Vdaka tomu je mozné sledovat vyvoj konstrukcie a vyhodnotit’ tak
potencialne kriticky stav v€asnym alarmom. Snimafe zaznamenavaju
jednak kvazi-statické hodnoty, ktoré definuju teplotné spravanie sa mosta,
ako aj vysokofrekvenéné dynamické javy spbsobené dopravou,
automaticky zapinajuce sa v uréenych ¢asovych intervaloch. Cielom prace
je aplikacia uvedenych systémov do praxe smerom k metdédam
vyhodnocovania ziskanych signalov z merani na realnych konstrukciach.
Na zaklade evidencie a vyhodnotenia skutoCného statického spravania sa
predpatych konstrukcii nasledne stanovit aj realnu zvySkovu kapacitu
takychto konstrukcii smerom k bezpe¢nému prevadzkovaniu.

In the case of first-generation prestressed structures, such as precast roof
trusses or bridges, a poor or even critical technical condition is most often
caused by an insufficient level of prestressing, absence of grouting,
corrosion of prestressing reinforcement, and similar defects. One of the
possible tools that can be used to assess their structural reliability with
regard to continued serviceability, in addition to diagnostic inspections, is
the application of a continuous monitoring system, i.e. Structural Health
Monitoring (SHM).

For this purpose, the technology of specialised fibre-optic FBG (Fiber
Bragg Grating) sensors can be used very effectively. This sensor system
is highly accurate and immune to most external influences, enabling real-
time data acquisition and processing. The sensors allow very precise
measurement of strain and temperature over time. Thanks to this
capability, the structural behaviour can be monitored continuously and
potentially critical conditions can be identified in a timely manner through
an early-warning alarm system.

The sensors record both quasi-static values defining the thermal behaviour
of the bridge and high-frequency dynamic effects induced by traffic, which
are automatically activated at predefined time intervals. The aim of the
project is to implement these systems in practice, focusing on methods for
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evaluating signals obtained from measurements on real structures. Based
on the recording and evaluation of the actual structural behaviour of
prestressed structures, the real residual load-bearing capacity of such
structures can subsequently be determined with respect to their safe
service.

15.
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Moznosti zvySenia odolnosti/zivotnosti nitovanych prvkov /
Possibilities for increasing the resistance/lifetime of riveted elements
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Dizertana praca je zamerana na experimentalny a numericky vyskum
rezerv spolahlivosti nitovanych (najma mostovkovych) prvkov ana
moznosti zvySenia ich unosnosti. Vhodnou kombinaciou experimentalneho
a teoretického vyskumu sa ziska realna odolnost' pri medznom zatazeni
aoveria sa moznosti namahania nitovanych prierezov za hranicou
pruznosti. Zaroven sa budu skumat moznosti zosilnenia nitovanych
prierezov, najma pomocou spriahnutia s beténom. Praca ma tak priamy
suvis so zatazitelnhostou, zvy8kovou zivotnostou, ale aj znovu pouZzitim
existujucich nitovanych prvkov.

The dissertation is focused on the experimental-numerical research of
reserves into the reliability of riveted elements (of bridge decks, especially)
and on possibilities of increasing their load-carrying capacity. By an optimal
combination of experimental and theoretical research of existing riveted
elements, actual resistance at the limit state will be obtained and the
possibilities of utilization of cross-sections beyond the limit of elasticity will
be verified. At the same time, possibilities for strengthening riveted cross-
sections will be investigated, especially by composing with concrete. The
work is thus directly related to the load-carrying capacity, remaining
lifetime, but also to the reuse of the existing riveted elements.

16.
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Vplyv zmien mechanickych vlastnosti dreva na spolahlivost’
existujucich drevenych prvkov / Influence of Changes in Mechanical
Properties of Wood on Reliability of Existing Timber Elements
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DizertaCna praca je zamerana na sledovanie vplyvu environmentalneho
zatazenia na degradaciu konstrukCného dreva a skumanie zmien
mechanickych vlastnosti. Na pomerne rozsiahlom subore vzoriek sa
predpoklada vyskum vihkostného pésobenia v kombinacii s biologickou
degradaciou (pripadne s urychlenymi laboratérnymi postupmi), ktoré vedu
k poklesu pevnosti, tuhosti a dalSich parametrov ovplyvriujucich pésobenie
drevenych nosnych prvkov pripadne ich spojov. Cielom je redukcia
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aktualnych neistbt pri stanovovani odolnosti existujucich degradovanych
drevenych nosnych prvkov.

The dissertation is focused on investigating the influence of environmental
actions on the degradation of structural timber and on examining the
resulting changes in its mechanical properties. A relatively extensive set of
specimens is expected to be tested to study the effects of moisture
exposure in combination with biological degradation (possibly including
accelerated laboratory procedures), which lead to a reduction in strength,
stiffness, and other parameters affecting the behavior of timber load-
bearing members and their joints. The objective is to reduce current
uncertainties in assessing the resistance of existing degraded timber
structural elements.

17.
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Operativne uréovanie vojenskej zat’azitel'nosti existujucich mostov /
Operational determination of military load capacity of existing bridges
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Dizertatna praca ma za ulohu skumat moznosti vyuZitia aktualnych
poznatkov pri operativnom urCovani vojenskej zataZzitelnosti civilnych
mostov v prevadzke. Praca skuma zavislost medzi civilnym a vojenskym
zatazenim cestnych mostov ana zaklade komparacie ucinkov
zatazovacich modelov Eurépskej normy EN 1991-2 a obranného NATO
Standardu STANAG 2021. Pre operativne urCovanie zatazitelnosti mostov
v prevadzke sa predpoklada vyuzitie modernych nastrojov vratane umelej
inteligencie. Ciefom je vypracovat postup/aplikaciu pre takmer okamzity
odhad vojenskej zatazitelnosti MLC existujucich mostov (pripadne
vybranych typov) v prevadzke na zéklade dostupnych udajov o mostom
objekte, bez nutnosti ich zdihavej statickej analyzy.

The dissertation aims to investigate the possibilities of using current
knowledge in the fast determination of the military load capacity of civil
bridges in operation. The work examines the dependence between civil
and military loads on road bridges and is based on a comparison of the
effects of the load models of the European standard EN 1991-2 and the
NATO defense standard STANAG 2021. For the operational determination
of the load-carrying capacity of bridges in operation, the use of modern
tools, including artificial intelligence, is expected. The aim is to develop a
procedure/application for almost immediate estimation of the military load
class MLC of existing bridges in service (or of selected types) based on
available data on the bridge object, without the need for their time-
consuming static analysis.

18.

Nazov témy /
Topic

Experimentalna a numericka verifikacia mechanickych vlastnosti,
odolnosti a spolahlivosti ¢adiéovych kompozitov pri dynamickom
zat’azeni.

Experimental and numerical verification of mechanical properties,
resistance, and reliability of basalt composites under dynamic loading.
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denna, externa / present, external

Napln /
Annotation

Dizertatna praca sa zameria na experimentalne testovanie inovativhych
kompozitnych materialov na baze &adi¢ovych viakien. Cadi¢ové kompozity
predstavuju modernu a ekologicku alternativu k tradi€nym materialom
vyuzivanych v stavebnictve. Kombinacia extrémnej odolnosti a nizkej
hmotnosti je hlavnou vyhodou ich pouzitia v konstrukénych c¢astiach
inzinierskych stavieb. Ciefom dizertaCnej prace bude verifikacia
mechanickych vlastnosti navrhnutych vzoriek a nasledna dynamicko-
mechanicka analyza pouzitim inteligentnych snimacov pre sledovanie
mechanickej odozvy a deformacie vzoriek v realnom ¢ase. Experimentalna
Cast bude taktiez verifikovand numerickymi modelmi. Korelacia
laboratorne ziskanych dat s realnymi prevadzkovymi parametrami, bude
vychodiskom k optimalizacii navrhnutého kompozitného materialu na jeho
dlhodobu Zivotnost’ a spolahlivost v praxi.

The dissertation will focus on experimental testing of innovative compaosite
materials based on basalt fibers. Basalt composites represent a modern
and environmentally friendly alternative to traditional materials used in civil
engineering. The combination of extreme durability and low weight is the
main advantage of using them in structural parts of engineering structures.
The aim of the dissertation will be to verify the mechanical properties of the
proposed samples and to perform dynamic-mechanical analysis using
intelligent sensors to monitor the mechanical response and deformation of
the samples in real time. The experimental part will also be verified by
numerical models. The correlation of laboratory data with real operating
parameters will be the basis for optimizing the proposed composite
material for long-term durability and reliability in practice.

19.

Nazov témy /
Topic

Kvantifikacia u€innosti prirode blizkych vodozadrznych opatreni/
Quantifying the Effectiveness of Nature-Based Water Retention
Measures

Skolitel / Tutor

doc. Mgr. Dana Sitanyiova, PhD.

Skoliace
pracovisko /
Department

Katedra geotechniky / Department of Geotechnics

Forma Studia /
Form of study

denna / present

Napln /
Annotation

V kontexte klimatickej zmeny sa zvySuje frekvencia privalovych zrazok
subezne s predlzovanim obdobi hydrologického sucha. Prirode blizke
vodozadrzné opatrenia v podobe infiltraénych depresii, zemnych hradzok
ainych typov konstrukcii sa navrhuju ako metdda obnovy infiltracnej
schopnosti pbdy, predovSetkym pbdy zhutnenej réznymi negativnymi
praktikami. Kvantifikacia vykonu takychto konstrukcii v su€asnosti zostava
formulovana ako expertny odhad bez Standardizovanej metodiky.

Hlavnym ciefom prace je vyvinut a experimentalne overit kvantifikacny
ramec pre efektivitu vodozadrznych opatreni v prirodnych aj
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urbanizovanych prostrediach. Vysledkom bude validovana metodika
kvantifikacie vykonu vodozadrznych opatreni s definovanymi metrikami a
navrhové zasady pre dimenzovanie konstrukcii.

In the context of climate change, the frequency of heavy rainfall events is
increasing alongside the prolongation of hydrological drought periods.
Nature-based water retention measures, such as infiltration depressions,
earthen dams, and other types of structures, are proposed as a method to
restore the soil’s infiltration capacity, especially in soils compacted by
various harmful practices. Currently, the quantification of the performance
of such structures remains based on expert estimates, without a
standardized methodology. The main objective of this work is to develop
and experimentally verify a quantitative framework for the effectiveness of
water retention measures in both natural and urbanized environments. The
outcome will be a validated methodology for quantifying the performance
of water retention measures, with defined metrics and design principles for
the structures.

20. Téma dizertacnej prace vypisana externou vzdelavacou institiciou USTARCH SAV, v.v.i.

Nazov témy /
Topic

Numerické modelovanie smart materialov v mikro/nano
konstrukciach / Numerical modelling of smart materials in micro/nano
structures

Skolitel / Tutor

Ing. Miroslav Repka, PhD.

Skoliace
pracovisko /
Department

Ustav stavebnictva a architektiry SAV, v.v.i. / Institute of Construction
and Architecture — Slovak Academy of Sciences

Forma &tudia /
Form of study

denna, externa / present, external

Naplri /
Annotation

Dizertatna téma bude zamerana na numerické modelovanie réznych uloh
vSeobecnej mechaniky kontinua s uvaZovanim interakcii réznych
fyzikalnych poli. S vyuzitim najnovSich poznatkov vSeobecnej mechaniky
kontinua sa zamerat na formulacie rieSenia uUloh v mikro/ nano
konstrukciach s inteligentnymi vlastnostami a vplyvom velkostného efektu
a nasledne implementovat rozvijanu metédu do pocitadovych programov.
Ciefom je rozpracovat efektivhu a spolahlivi numericku vypoctova metodu
aplikovatelna pre modelovanie multi-fyzikalnych udloh v mikro/nano
konstrukciach ako su senzory, zariadenia pre zber energie, mikro/nano
elektromechanické systémy.

The dissertation thesis will be aimed on numerical modelling of various
boundary value problems in general continuum mechanics with
considering of interactions of various physical fields. Utilizing the latest
knowledge of general continuum mechanics, the boundary value problems
in micro/nano structures with smart materials will be formulated. The
advanced numerical method will be developed and implemented in to the
computer codes. The goal of the thesis is to develop effective and reliable
numerical method applicable for modelling of multiphysical effects in
micro/nano structures like micro/nano sensors, energy harvesting devices,
MEMS/NEMS.
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