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1.
Nazov témy / Aplikacia modelov diskrétnej volby v kontexte strategickych
Topic dopravnych modelov / Application of Discrete Choice Models in the

Context of Strategic Transportation Models

Skolitel / Tutor

prof. Ing. Jan Celko, CSc., pomocny $kolitel doc. Ing. Marek Drligiak,
PhD.

Skoliace
pracovisko /
Department

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

Forma &tudia /
Form of study

denna, externa / present, external

Naplri /
Annotation

Zakladnym cielom dopravného modelu je stanovit vyvazeny pomer medzi
dopytom a ponukou. NajbeznejSim vyjadrenim dopytu je intenzita vozidiel
alebo pohyb fudi, zatial ¢o ponuka predstavuje kapacitné moZznosti
infradtruktury. Kazdy c¢lovek ma svoje preferencie a faktory, ktoré
ovplyvhuju jeho mobilitné rozhodnutie. Diskrétny vyberovy model
umoziuje modelovat pravdepodobnost, Ze jedinec zvoli urgitid moznost na
zaklade tychto preferencii a faktorov. Praca sa bude zaoberat' stanovenim
parametrov vybranych diskrétnych vyberovych funkcii, ktoré tvoria zaklad
pravdepodobnostného vypoc€tu dopravnych modelov vo viacerych
vypoctovych krokoch. Ich parametrizacia je nevyhnutna na dosiahnutie
vierohodnych vysledkov. Vzhladom na multidisciplinarny charakter
dopravnych modelov sa pozornost sustredi na aktivity a atributy, ktoré
generujl najvyssiu zataz dopravnej infrastruktary. Student bude pracovat
s udajmi poskytnutymi Statistickym dradom SR, mobilnymi operatormi a
dalSimi zdrojmi. Vysledkom prace bude mnoZina parametrizovanych
funkcii aplikovanych v konkrétnom strategickom modeli v SR.

The basic aim of the transport model is to establish a balanced ratio
between demand and supply. The most common expression of demand is
the traffic volume or the movement of people, while supply represents the
proposed capacity of the infrastructure. Each person has their own
preferences and factors that influence their mobility decisions. A discrete
choice model allows modelling the probability that a person will choose a
certain option based on these preferences and factors. The work will deal
with determining the parameters of selected discrete choice functions,
which form the basis of the probabilistic calculation of transport models in
several calculation steps. Their parameterization is necessary to achieve
reliable results. Depend on the multidisciplinary nature of transport models,
attention will be focused on activities and attributes that generate the
highest load on the transport infrastructure. The student will work with data



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

ZILINSKA UNIVERZITA V ZILINE

provided by the Statistical Office of the Slovak Republic, mobile operators
and other sources. The result of the work will be a set of parameterized
functions applied in a specific strategic model in the Slovak Republic.

2

Nazov témy /
Topic

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

Skolitel / Tutor

prof. Ing. Marian Drusa, PhD.

Skoliace
pracovisko /
Department

Katedra geotechniky / Department of Geotechnics

Forma &tudia /
Form of study

denna, externa / present, external

Naplri /
Annotation

PouZitie kompozitnych panelov z penobeténu v pripadoch vyskytu
neunosnych podlozi ponuka viacero vyhod. Tie prichadzaju za ucelom
skratenia doby vystavby, Setrenia prirodnych zdrojov, zniZzovania uhlikovej
stopy, eliminacie vplyvov klimatickych podmienok pocdas vystavby a
odstranovania zlozitych technologickych postupov. Cielom prace bude na
zaklade realizovanych laboratérnych testov a zatazovacich skuSok vo
vonkajSom skuSobnom stende SvF a KZSTH, optimalizovat skladbu
konstrukcie panelov z penobetdnu vystuzenych vrstvami geotextilie,
geomreze a Cadicovej rohoze.

The use of foamed concrete composite panels in cases of unbearable
subsoils offers several advantages. They come to shorten the construction
time, save natural resources, reduce the carbon footprint, eliminate the
effects of climatic conditions during construction and simplify complex
technological procedures. The aim of the work will be to optimize the
composition of the construction of foam concrete panels reinforced with
layers of geotextile, geogrid and basalt mat, based on the laboratory tests
carried out and static loading tests in the in-situ stand of FCE and DRETM.

3

Nazov témy /
Topic

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

Skolitel / Tutor

doc. Ing. Jozef Gocal, PhD.

Sko“aqe Katedra stavebnych konstrukcii a mostov / Department of Structures
pracovisko /
Department and Bridges

Forma Studia /
Form of study

denna / present

Napln /
Annotation

Dizertatna 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
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realizacia parametrickych $tadii zameranych na tuhost a odolnost
drevenych konStruk&nych 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
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.

4

Nazov témy /
Topic

Vyskum nevyfukovych emisii tuhych ¢astic z cestnej dopravy/
Research on non-exhaust particulate matter emission from road transport

Skolitel / Tutor

doc. Ing. Dusan Jandacka. PhD.

Srk:clf\figko/ Katedra cestného a environmentalneho inZinierstva / Department of
P Highway and Environmental Engineering
Department

Forma &tudia /
Form of study

denna / present

Naplri /
Annotation

Dve najddlezitejsie latky, ktorymi cestna doprava znecistuje ovzdusie, su
oxid dusiCity (NO2) a jemné tuhé Castice (PM2,5). Zatial ¢o vyfukové
emisie z vozidiel klesaju vdaka technologickym zdokonaleniam vozidiel,
ako su napriklad Casticové filtre, zvySuju sa nevyfukové emisie tuhych
Castic vznikajuce opotrebovanim bfzd, pneumatik, povrchu vozovky,
karosérie, sucasti cestnej komunikacie a resuspenziu. Nevyfukové zdroje
tvoria v sucasnosti velku €ast’ celkovych emisii tuhych Castic z vozidiel —
priblizne polovicu €astic PM10 a tretinu tuhych Castic PM2,5. Naplfiou
prace bude rieSenie problematiky obrusu povrchov asfaltovych kobercov a
zloZzenia resuspendovaného prachu pozdiz komunikacii. Pre vsetky
vybrané uUseky ciest budu odobraté vzorky asfaltového krytu a zistené
zakladné vlastnosti kameniva a spojiva, z ktorého je zmes vyrobena. Pre
sledované vzorky (v laboratdriu) a useky ciest (in situ) budu odoberané
malé mnozstva pevnych Castic s velkostou PM10, PM2,5 na pripravené
quartzové resp. nitrocelulézové filtre pomocou referenéného odberového
zariadenia. Prasnost bude tiez sledovana kontinudlnymi meracimi
pristrojmi. Tiez budu odoberané vzorky cestného prachu z vozoviek. V
laboratoriu bude nasledne vykonana gravimetricka analyza mnozstva
vySSie uvedenych pevnych €astic zachytenych na filtroch pre dany typ
asfaltovej zmesi. Kazdy exponovany filter bude dalej analyzovany na
pritomnost a obsah organickych a anorganickych polutantov. Vybrané
prvky tazkych kovov budu po rozklade vzorky v mikrovinnom zariadeni
analyzované pomocou hmotnostnej spektrometrie resp. energeticky
disperzna rontgenova fluorescenciou (EDXRF). Vysledky chemickych
analyz budu podrobené viacrozmernym Statistickym analyzam za ucelom
zistenia vnutornych vazieb medzi chemickymi prvkami a zlu€eninami. Zo
zistenych poznatkov bude vyhodnotena celkova prasnost’ a kontaminacia
vyprodukovanych prachovych €astic na povrchu vozovky najbeznejSie
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pouzivanych asfaltovych povrchov a zhodnotena miera zataze zivotného
prostredia.

The two most important substances with which road transport pollutes the
air are nitrogen dioxide (NO2) and fine particles (PM2.5). Vehicle exhaust
emissions are falling due to technological improvements in vehicles such
as particulate filters. Non-exhaust emissions of solid particles from wear of
brakes, tires, road surface, bodywork, road components and resuspension
are increasing. Non-exhaust sources currently account for a large
proportion of total PM emissions from vehicles — around half of PM10 and
a third of PM2.5. The content of the work will be to solve the problem of
abrasion of the surfaces of asphalt carpets and the composition of
resuspended dust along roads. For all selected road sections, samples of
the asphalt cover he will take and the basic properties of the aggregate and
binder from which the mixture is made will determined. For monitored
samples (in the laboratory) and road sections (in situ), small amounts of
particulate matter with the size of PM10, PM2.5 will be collected on
prepared quartz or nitrocellulose filters using a reference sampling device.
Dustiness he will also monitored by continuous measuring devices. Road
dust samples will also be taken from the roads. In the laboratory, a
gravimetric analysis of the amount of the above-mentioned solid particles
captured on the filters for the given type of asphalt mixture will performed.
Each exposed filter he will further analyzed for the presence and content
of organic and inorganic pollutants. Selected elements of heavy metals will
analyzed by mass spectrometry respectively energy-dispersive X-ray
fluorescence (EDXRF). The results of chemical analyses will be subjected
to multivariate statistical analyses in order to identify internal relationships
between chemical elements and compounds. Based on the findings, the
overall dustiness and contamination of the produced dust particles on the
road surface of the most commonly used asphalt surfaces will evaluated
and the degree of environmental impact will be evaluated.

5

Nazov témy /
Topic

Aplikacia modernych materialov na zosilfovanie existujucich
nosnych prvkov / Application of modern materials to strengthening
existing load-bearing members

Skolitel / Tutor

prof. Ing. Peter Kotes, 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

V stavebnictve sa v poslednom obdobi pouziva €oraz viac novych
materialov. Ide aj o pouzivanie vysoko hodnotnych beténov, ako su
napriklad vliaknobetény (dratkobetony), vysokopevnostné betony, ultra-
vysokopevnostné betény (UHPC) a ich kombinacia - vysokopevnostny
vlaknobetdn. Dizertana praca bude zamerand na overenie rdoznych
moznosti pouzitia tychto materialov na zosilhovanie existujucich nosnych
Zelezobetdnovych prvkov (tlaCené, ohybané a pod.), ktoré uz nevyhovuju
suCasne platnym normam a pre ich dalSie vyuZitie je potrebné ich
zosilnovat.

Recently, more and more new materials have been used in the
construction industry. It is also about the use of high-performance
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concretes, such as fiber concrete, high-strength concrete, ultra-high-
strength concrete (UHPC) and their combination - high-strength fiber
concrete. The thesis will be focused on verifying the various possibilities of
using these materials to strengthen existing load-bearing reinforced
concrete (RC) elements (pressed, bent, etc.), which no longer comply with
the currently valid standards and need to be strengthened for their further
use.

Nazov témy /
Topic

Vplyv korézie predpinacej vystuze na odolnost’ predpatych prvkov /
Influence of prestressing steel corrosion on the resistance of prestressed
elements

Skolitel / Tutor

prof. Ing. Peter Kotes, 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

Degradacia materidlov do velkej miery ovplyviiuje trvanlivost nie len
zelezobetdnovych, ale aj predpatych prvkov a celych stavieb z predpatého
betdnu. Najvyznamnejsi faktor ovplyviujuci degradaciu predpatého prvku
je korézia predpinacej vystuze. Na rychlost korozie predpinacej vystuze
vyjadrenu cez ro¢ny korozny ubytok reor Vplyva nie len typ predpinacej
vystuze, ale aj uroven predpatia. Tak isto kordzia predpinacej vystuze
ovplyviiuje odolnost prvku inym spésobom ako korézia betonarskej
vystuZze v Zelezobetonovom prvku, pretoZze nedochadza iba ku strate
prieCneho rezu vystuze atym ku znizeniu sily vo vystuZi, ale prave so
znizovanim predpinacej sily vo vystuzi dochadza aj ku zniZzovaniu napati
a strat predpéatia. Preto je potrebné skumat tieto vplyvy. Doélezitost
vyskumu vplyvu kordzie predpinacej vystuze na odolnost a trvanlivost
predpatého prvku dokazuju aj poruchy stavieb v praxi, ako napr. poruchy
predpatych mostov alebo poruchy predpatych streSnych priehradovych
vaznikov hal.

Degradation of materials greatly affects the durability of not only reinforced
concrete, but also prestressed concrete elements and entire prestressed
concrete structures. The most significant factor affecting the degradation
of a prestressed member is the corrosion of prestressing steel. The
corrosion rate of prestressing steel expressed through the one-year
corrosion 1loss reor is influenced not only by the type of prestressing
reinforcement, but also by the level of stresses from prestressing. Similarly,
corrosion of prestressing steel affects the durability of the element in a
different way than corrosion of reinforcement in a reinforced concrete
member, because not only does the cross-section of the prestressing steel
lose and thus the force in the prestressing steel decrease, but precisely
with the decrease in the prestressing force in the reinforcement, there is
also a decrease in stresses and losses of prestressing. Therefore, it is
necessary to investigate these effects. The importance of research in the
field of the influence of corrosion of prestressing steel on the resistance
and durability of a prestressed member is also demonstrated by failures of
structures in practice, such as e.g. failures of prestressed bridges or
failures of prestressed roof trusses of halls.



https://svf.uniza.sk/index.php/katedra-stavebnych-konstrukcii-a-mostov-kskm/
https://svf.uniza.sk/index.php/katedra-stavebnych-konstrukcii-a-mostov-kskm/

ZILINSKA UNIVERZITA V ZILINE

Nazov témy /
Topic

Monitoring mostov ako moderny nastroj hodnotenia mostov / Bridge
monitoring as a modern bridge assessment tool

Skolitel / Tutor

prof. Ing. Peter Kotes, 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

Monitoring mostov nam v buducnosti méze poméct lepSie hodnotit
aktualny stav mostu vzhladom na zmeny, ktoré pocas zivotnosti mostu
nastali. NajlepSie je, ak sledovanie mostu prebieha kontinualne a
pravidelne, to vSak vyzaduje znacné financné naklady a Casové naroky.
Preto jednym zo spdsobov pravidelného snimania stavu mostného objektu
je pravidelny monitoring pomocou zabudovanych snimacov (pretvorenia,
napatia, deformacie a pod.). Monitoring mostov je povazovany za moderny
spbésob snimania aktualneho stavu mostu a sluzi ako podklad pre jeho
hodnotenie. Monitoring je najlepsie zac¢at robit uz na novej konstrukcii od
vystavby, ale je ho mozné robit' aj na existujucich mostoch. AvSak stale nie
je jasné, Co je potrebné monitorovat, ako ¢&asto 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 odporu€ania 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.

Nazov témy /
Topic

Vyuzitie novych diagnostickych metéd v mostnom stavitel'stve /
Use of new diagnostic methods in bridge construction

Skolitel / Tutor

prof. Ing. Peter Kotes, PhD.

Skoliace
pracovisko /
Department

Katedra stavebnych konstrukcii a mostov / Department of Structures
and Bridges

Forma Studia /
Form of study

externa / external
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Naplri /
Annotation

V dopravnej sieti (cestnej, zeleznitnej) 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 v8ak potrebné urobit podrobnu, dékladnu a €o
najpresnejSiu diagnostiku. Dizertatna 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.

9

Nazov témy /
Topic

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.

Skohaqe Katedra cestného a environmentalneho inzinierstva / Department of
pracovisko / . ; ) )

Highway and Environmental Engineering
Department

Forma studia /
Form of study

denna / present

Napln /
Annotation

Na zaklade analyzy vztahu morfolégie povrchu a trenia medzi kolesom
avozovkou bude wvytvoreny predikCny vztah pre hodnotenie
protiSmykovych vlastnosti povrchu vozovky prostrednictvom
bezkontaktnych merani. S vyuzZitim najmodernejSich metdd 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
Castou 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 bezpe€nosti cestnej premavky tym, ze poskytne rychle
a objektivne vyhodnotenie odolnosti voci Smyku, ktoré je kfuCové pre
v€asné a optimalne postupy udrzby vozovky.

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
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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.

10.

Nazov témy /
Topic

Inovativhe metédy stanovenia turovne predpétia a jeho sledovania v
existujucich konstrukcidch a mostoch / Innovative methods of
prestressing evaluation and its monitoring in existing structures and
bridges

Skolitel / Tutor

prof. Ing. Martin Moravéik, 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

V sucCasnosti dochadza uz takmer kazdoro¢ne k niekolkym havarijnym
stavom na cestnych mostoch. Starndca infrastruktura cestnej, ale aj
zelezniénej siete, ktorej su betonové mosty podstatnou sucastou sa javi,
ako jeden z kfu€ovych problémov, ktory vyznamnym spésobom 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¢nd, 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, zalozené na vyuziti optickych snimacov. Uvedena
technolégia merania sa bude aplikovat jednak v spojitosti s metddou
uvolnenia napatia v konstrukcii, ako aj pri dlhodobom sledovani
predpatych mostov s moznostami v€asného upozornenia spravcu pri
znizeni urovne predpatia.

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 both in connection with the stress relief methods, as well as in the
long-term monitoring of prestressed bridges with the possibility of the
sophisticated alert system.
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11.

Nazov témy /
Topic

Opatovné vyzitie ¢asti dosluhujucich ocelovych konstrukcii
v novych nosnych prvkoch / Reusing parts of aging steel structures in
new load-bearing members

Skolitel / Tutor

doc. Ing. Jaroslav Odrobinak, 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

Dizertana praca je zamerana na opatovné pouzitie starych (pripadne
vhodne upravenych) konstruk&nych prvkov existujucich stavieb uréenych
na odstranenie. Experimentalno-numericky vyskum bude analyzovat
moznosti zuzitkovania starych ocelovych prutov z konStrukcii mostov ale
aj priemyselnych hal ako moznych prvkov novych nosnych prvkov alebo
Casti stavieb. Princip opatovného poutzitia (reusing) je procesom recyklacie
na najvy$8ej moznej urovni a predstavuje popredny trend ,zeleného®
stavebnictva. Praca bude mat za ciel navrhnut a analyzovat modelové
priklady pre takyto typ rieseni.

The dissertation is focused on the reuse of old (or suitably modified)
structural elements of existing structures intended for removal.
Experimental-numerical research will analyse the possibilities of utilizing
old steel members from bridge structures as well as industrial halls as
possible elements of new structural members or structural parts. The
principle of reusing is a recycling process at the highest possible level and
represents a leading trend in “green” civil engineering. The work will aim to
design and analyse case examples for this type of solutions.

12.

Nazov témy /
Topic

Vyskum rezerv v spolahlivosti nitovanych konstrukénych prvkov /
Research of reserves in the reliability of riveted bridge elements

Skolitel / Tutor

doc. Ing. Jaroslav Odrobinak, PhD.

Skoliace
pracovisko /
Department

Katedra stavebnych konstrukcii a mostov / Department of Structures
and Bridges

Forma &tudia /
Form of study

denna, externa / present, external

Naplri /
Annotation

DizertaCna praca je zamerana na experimentalno-numericky vyskum
rezerv v spolahlivosti nitovanych (najma mostovkovych) prvkov. Vhodnou
kombinaciou experimentalneho a teoretického vyskumu existujucich
nitovanych prvkov sa ziska realna odolnost’ pri medznom zataZeni a overia
sa mozZnosti namahania nitovanych prierezov za hranicou pruznosti. Praca
ma tak priamy suvis so zatazitefnostou a zvySkovou Zivotnostou
existujucich nitovanych mostov a konstrukcii.

The dissertation is focused on the experimental-numerical research of
reserves in reliability of riveted elements (of bridge decks, especially). By
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 cross-sections beyond the limit of elasticity will
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be verified. The work is thus directly related to the load-carrying capacity
and remaining lifetime of the existing riveted bridges and structures.

13.

Nazov témy /
Topic

Vyskum kombinovanych prvkov z ocele a vysokohodnotného
betonu / Research of combined elements made of steel and high-
performance concrete

Skolitel / Tutor

doc. Ing. Jaroslav Odrobinak, 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

Dizertatna praca sa zaobera experimentalno-numerickou analyzou
pdsobenia kombinovanych (spriahnutych) prvkov zlozenych z konstrukénej
ocele (i vysSich pevnosti) a vysokohodnotného (HPC/UHPC) beténu.
Takéto prvky maju potencial pre efektivne metddy zosilfiovania
existujucich konstrukcii a zaroven umoznuju navrhovat i nové progresivne
rieSenia vyuZitelné v mostnom i pozemnom stavitelstve. Vyuzitim
pokrocilych materialov, akymi su vysokohodnotné betény ale aj ocele
vy&Sich pevnosti, praca reflektuje na aktualne vyzvy znizovania uhlikovej
stopy v stavebnictve.

The dissertation deals with the experimental-numerical analysis of the
behaviour of combined (composite) elements composed of structural steel
(also of higher strengths) and high-performance (HPC/UHPC) concrete.
Such elements have the potential for effective methods of strengthening
existing structures and, at the same time, enable the design of new
progressive solutions that can be used in bridge and building construction.
By using advanced materials, such as high-performance concrete and
high-strength steel, the work reflects on the current challenges of reducing
the carbon footprint in the construction industry.

14.

Nazov témy /
Topic

Parametre nizkoteplotnych asfaltovych zmesi z pohladu zivotnosti a
trvalej udrzatelnosti vystavby asfaltovych vozoviek/ Parameters of
low temperature asphalt mixtures in terms of durability and sustainability
of asphalt pavement construction

Skolitel / Tutor

doc. Ing. Eva Remisova, PhD.

Skohaqe Katedra cestného a environmentalneho inZinierstva / Department of
pracovisko / . . . )

Highway and Environmental Engineering
Department

Forma Studia /
Form of study

denna, externa / present, external

Napln /
Annotation

Zavadzanie nizkoteplotnych technolégii do procesov vyroby a pokladky
asfaltovych zmesi prindSa rad ekonomickych a ekologickych vyhod.
DizertaCna praca bude zamerana na rozpoznanie a kvantifikaciu uc€inkov
spenenia a prisad v kontexte kratkodobého a dlhodobého starnutia pre
zabezpecenie poZadovanych vlastnosti konstrukénych vrstiev vozovky
vyrabanych nizkoteplotnymi technolégiami. Na zaklade merani a analyz
reologickych vlastnosti nizkoteplotnych zmesi v rbéznych etapach
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zivotnosti, bude mozné stanovit predikéné vztahy potrebné pre efektivny
navrh asfaltovych zmesi s vplyvom na trvanlivost a zivotnost. Dizertaénou
pracou sa rozSiria znalosti o technologiach nizkoteplotnych asfaltovych
zmesi aich implementacii do praxe, tak aby sa stali Standardnymi
technolégiami v oblasti vyroby, zhotovenia a uzivania asfaltovych vrstiev
vozoviek v sulade s prioritami v oblasti Zivotného prostredia.

The implementation of low-temperature technologies into the production
and laying processes of asphalt mixtures brings a number of economic and
environmental advantages. This thesis will focus on the recognition and
guantification of the effects of foaming and additives in the context of short
and long term ageing to ensure the required performance of pavement
structural layers produced by low temperature technologies. Based on
measurements and analyses of the rheological properties of low-
temperature mixtures at different stages of service life, it will be possible to
establish the predictive relationships required for the effective design of
asphalt mixtures with an impact on durability and service life. The thesis
will increase the knowledge of low-temperature asphalt mix technologies
and their implementation in practice, so that they become standard
technologies in the production, construction and use of asphalt pavements
in accordance with environmental priorities.

15.

Nazov témy /
Topic

Experimentalny vyskum a modelovanie tuhostnych charakteristik
zemin pri malych pretvoreniach / Experimental Research and Modeling
of the Stiffness Characteristics of Soils Under Small Deformation

Skolitel / Tutor

doc. Mgr. Dana Sitanyiova, PhD.

Skoliace
pracovisko /
Department

Katedra geotechniky / Department of Geotechnics

Forma studia /
Form of study

dennd / present

Napln /
Annotation

Tato praca sa zameriava na experimentalny vyskum a modelovanie
tuhostnych charakteristik zemin pri malych pretvoreniach, ktoré zohravaju
kliova Glohu v geotechnickom inZinierstve. Stadium pociatoéného
Smykového modulu a jeho vyvoja pri réznych napatovo-deformaénych
podmienkach je nevyhnutné pre presnu analyzu stability geotechnickych
konStrukcii. V ramci experimentalnej Casti su vyuzivané pokrocilé
laboratérne metddy, ako Bender elementy a presné triaxialne skudky, ktoré
umoziuju detailnd analyzu spravania zemin pri nizkych urovniach
deformacie. Modelovanie ziskanych vysledkov prebieha pomocou
numerickych metdd s cielom vytvorit spofahlivé predikéné modely
spravania zemin. Vysledky vyskumu prispeju k lepSiemu pochopeniu
mechanickych vlastnosti jemnozrnnych zemin a ich aplikacii v inzinierskej
praxi, napriklad pri navrhu a hodnoteni zakladovych konstrukcii, nasypov,
tunelov a pod.

This work focuses on experimental research and modelling of the stiffness
characteristics of soils under small deformations, which play a key role in
geotechnical engineering. Studying the initial shear modulus and its
development under various stress-strain conditions is essential for
accurate stability analysis of geotechnical structures. In the experimental
part, advanced laboratory methods such as Bender elements and precise
triaxial tests are used, allowing for a detailed analysis of soil behaviour
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under low levels of deformation. The modelling of the obtained results is
carried out using numerical methods with the aim of creating reliable
predictive models of soil behaviour. The research results will contribute to
a better understanding of the mechanical properties of fine-grained soils
and their application in engineering practice, such as in the design and
assessment of foundation structures, embankments, tunnels, and more.

16. Téma vypisana externou organizaciou

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., pomocny Skolitel Ing. Ladislav Sator, PhD.

Skoliace
pracovisko /
Department

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

Forma studia /
Form of study

denna, externa / present, external

Napln /
Annotation

Dizertacna téma bude zamerana na numerické modelovanie réznych uloh
vSeobecnej mechaniky kontinua s uvazovanim interakcii rdéznych
fyzikalnych poli. S vyuzitim najnovSich poznatkov vSeobecnej mechaniky
kontinua sa zamerat na formulacie rieSenia uloh v mikro/ nano
konstrukciach s inteligentnymi vlastnostami a vplyvom velkostného efektu
a nasledne implementovat rozvijanu metédu do pocitaCovych programov.
Ciefom je rozpracovat efektivhu a spolahlivi numericku vypoctova metodu
aplikovatelnd pre modelovanie multi-fyzikalnych dloh 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 into 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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