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1.
Nazov témy / Vplyv stykovania vystuze na rozvoj trhlin v beténovych
Topic konstrukciach / The influence of rebar splicing on crack development in

concrete structures

Skolitel / Tutor | doc. Ing. Petra Bujiiakova, PhD.

Forma Studia /
Form of study
Napln / Zelezobetdnové konstrukcie vyzaduju pri navrhu dodrziavat urgité
Annotation vSeobecné Specifika a konstrukéné zasady. V praxi sa stretdvame s tym,
Ze bezné stykovanie vystuZze ma v niektorych zvislych aj vodorovnych
nosnych konstrukciach velmi exponované miesta. Nespravne stykovanie
vystuze méze mat negativny ucinok na statické pdsobenie celej stavby.
Dizertana praca sa zameria na nové metddy spojovania a stykovania
vystuze v betonovych konstrukciach s teoretickym dérazom na navrhové
principy novej generacii Eurokdédu 2. Experimentalne sa overi ucinnost
réznych metdd stykovania vystuze s dérazom na rozvoj trhlin v konstrukcii.

externa / external

Reinforced concrete structures require certain general specifications and
design principles to be observed during design. In practice, we come
across the fact that the rebar slicing has very exposed places in some
vertical and horizontal load-bearing reinforced structures. Improper splicing
of reinforcing bars can have a negative effect on the static behaviour of the
entire structure. The dissertation thesis will focus on new methods of
splicing of reinforcing bars in concrete structures with a theoretical
emphasis on the design principles of the new generation of Eurocode 2.
The effectiveness of various splicing methods will be experimentally
verified with an emphasis on the development of cracks in the structure.

2

Nazov témy / Modely diskrétnej volby v kontexte strategickych dopravnych
Topic modelov / Discrete choice models in the context of strategic transport
models

Skolitel / Tutor | prof. Ing. Jan Celko, CSc.

Forma Studia /
Form of study
Naplri / Zakladnym cielom dopravného modelu je stanovit vyvazeny pomer medzi
Annotation dopravnym dopytom a ponukou. NajbeZnejSim vyjadrenim dopytu je

denna, externa / present, external
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intenzita dopravy, ponuka predstavuje kapacitné moZzZnosti dopravnej
infrastruktiry. Navrhovana praca sa zaobera stanovenim parametrov
vybranych diskrétnych vyberovych funkcii, ktoré umozfiuju modelovat
pravdepodobnost volby uzZivatela na zaklade vlastnych preferencii
a subjektivnych faktorov. Tie tvoria zaklad pravdepodobnostného vypoctu
dopravnych modelov a ich parametrizacia je nevyhnutna k dosiahnutiu
vierohodnych vysledkov. Vzhfadom na multidisciplinarny charakter
témy sa pozornost sustredi na atribaty, ktoré generuju najvyssiu
zataz dopravnej infrastruktary. Vysledkom prace bude mnozina
parametrizovanych funkcii aplikovanych v konkrétom strategickom modeli
SR.

The basic objective of the transport model is to establish a balance
between transport demand and supply. The most common expression of
demand is traffic volume, supply represents the capacity of transport
infrastructure. The proposed work is engaged in establishing the
parameters of selected discrete selection functions, which make it possible
to model the probability of the user's choice based on his own preferences
and subjective factors. These form the basis of the probabilistic calculation
of transport models and their parameterization is necessary to achieve
credible results. Due to the multidisciplinary nature of the topic, attention
will be focused on the attributes that generate the highest load on transport
infrastructure. The result of the work will be a set of parameterized
functions applied in a specific strategic model of the Slovak Republic.
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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 traffic construction

Skolitel / Tutor

prof. Ing. Marian Drusa, PhD.

Forma Studia /
Form of study

denna, externa / present, external

Napln /
Annotation

Pouzitie kompozitnych panelov z penobetéonu v pripadoch vyskytu
neunosnych podlozi ponuka viacero vyhod. Tie prichadzaju za ucelom
skratenia doby vystavby pri rekonStrukciach a opravach dopravnych
stavieb, Setrenia prirodnych zdrojov, znizovania uhlikovej stopy, eliminacie
vplyvov klimatickych podmienok poc€as vystavby a odstrafovania zlozitych
technologickych postupov. Pre verifikaciu tychto konstrukénych rieSeni
bude potrebné vykonat sériu skusok vo vonkajSom modelovacom stende
doplnend o numerické vypoltové modely konStrukcie za ucelom
posudenia deformacénej odolnosti v interakcii s podlozim.

The use of foamed concrete composite panels in cases of unbearable
subsoils offers several advantages. They come to shorten the construction
time in the reconstruction and maintenance of transport structures, save
natural resources, reduce the carbon footprint, eliminate the effects of
climatic conditions during construction and simplify complex technological
procedures. In order to verify these structural solutions, it will be necessary
to carry out a series of tests in an outdoor modelling stand supplemented
by numerical calculation models of the structure to assess the deformation
resistance in interaction with the subgrade.
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Nazov témy /
Topic

Vyskum obrusu vozovky ako zdroja nevyfukovych emisii / Research
on road wear as a source of non-exhaust

Skolitel / Tutor

doc. Ing. Daniela Duréanska, CSc.

Forma &tudia /
Form of study

denna / present

Napln /
Annotation

Dve najdoélezitejSie latky, ktorymi cestna doprava zne istuje 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 Cast’ 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 zlozenia resuspendovaného prachu pozdiz komunikacii. Pre vsetky
vybrané useky ciest budu odobraté vzorky asfaltového krytu a zistené
zakladné vlastnosti kameniva a spojiva, z ktorého je zmes vyrobena. Pre
sledované vzorky (v laboratériu) a Useky ciest (in situ) budu odoberané
malé mnoZstva pevnych &astic s velkostou PM10, PM2,5 na pripravené
quartzové resp. nitrocelulézové filtre pomocou referenéného odberového
zariadenia. Prasnost bude tiez sledovana kontinualnymi meracimi
pristrojmi. V laboratériu bude nasledne vykonana gravimetricka analyza
mnozstva vysSie uvedenych pevnych Castic 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 hmotnostnou spektrometriou. Zo zistenych poznatkov bude
vyhodnotena celkova prasnost a kontaminacia vyprodukovanych
prachovych c¢astic na povrchu vozovky najbeznejSie pouZzivanych
asfaltovych povrchov a zhodnotena miera zataze zivotného prostredia.
Vysledky by mali ukazat rozdiel v produkcii tuhych Castic medzi bezne
pouzivanymi asfaltovymi povrchmi, poukazat na rozdiel v obsahu
nebezpelnych kontaminantov a ich rozloZeni podla velkosti PM a poméct
navrhnut dpravu zloZenia testovanych asfaltovych povrchov.

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
solid particles with the size of PM1, 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. 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.
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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. 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. The results should show
the difference in particulate production between commonly used asphalt
surfaces. To point out the difference in the content of dangerous
contaminants and their distribution according to the size of PM, and to
make it possible to propose modification of the composition of the tested
asphalt surfaces.
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Nazov témy /
Topic

Optimalizacia tuhosti prechodovych oblasti zelezniénych trati /
Optimizing stiffness of transition areas of railway lines

Skolitel / Tutor

prof. Ing. Libor Izvolt, PhD.

Forma &tudia /
Form of study

denna, externa / present, external

Naplri /
Annotation

Na zaklade experimentalnych merani a numerického modelovania budu
rieSené a optimalizované prechodové oblasti (gradacia ich tuhosti) medzi
oblastami s klasickym, resp. nekonvenénym kolajovym zvrSskom
a objektmi telesa zelezniéného spodku (mosty, tunely, podchody,
priepusty) pouzitim rbéznych konstrukénych udprav a prvkov v oblasti
zelezni¢ného spodku a Zelezniéného zvrsku. Podkladom na riedenie budu
jednak skusenosti zahrani¢nych Zelezni¢nych sprav, avSak predovSetkym
vysledky experimentalnych merani na existujucich skusobnych usekoch,
lokalizovanych na modernizovanom transeurépskom koridore &. V (pri
Zelezni€nej stanici Puchov a Poprad-Tatry, vybudovanych pracovnikmi
KZSTH v spolupréaci s pracoviskom VVUZ Zilina.

On the basis of experimental measurements and numerical modelling, the
transition areas (gradation of their stiffness) between areas with classical
or unconventional track superstructure and objects of the railway
substructure (bridges, tunnels, underpasses, culverts) will be solved and
optimised by using various structural modifications and elements in the
area of the railway substructure and the railway superstructure. The basis
for the solution will be the experience of foreign railway administrations, but
above all the results of experimental measurements on the existing test
sections, located on the modernized trans-European corridor V (near the
railway station Puchov and Poprad-Tatry, built by the staff of KZSTH in
cooperation with the workplace VVUZ Zilina.
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Nazov témy /
Topic

Vyvoj vysoko odolného, udrzateného samozhutnitelného beténu
vystaveného zimnym podmienkam / Development of highly durable,
sustainable self-compacting concrete exposed to winter conditions

Skolitel / Tutor

prof. Ing. Peter Kotes, PhD.

Forma Studia /
Form of study

denna, externa / present, external

Naplri /
Annotation

Dizertacna praca bude zamerana na vyvoj vysoko odolného beténu, ktory
by bol pouzitelny pri betonaZzi v zimnych podmienkach. Budu sa skumat
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materiadlové vlastnosti betonov a vplyv réznych prisad, ktoré zlepSia
vlastnosti betdnu tak, aby bol samozhutnitelny a zarover odolaval nizkym
teplotam. Overovanie vlastnosti beténov vplyvom réznych prisad bude
vySetrované experimentalne.

The thesis will be focused on the development of highly durable concrete,
which would be usable in concreting in winter conditions. The material
properties of concrete and the influence of various additives that will
improve the properties of concrete (high performance concrete) so that it
is self-compacting and at the same time resistant to low temperatures will
be investigated. Verification of the properties of concrete due to the
influence of different additives will be investigated experimentally.

Nazov témy /
Topic

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

Skolitel / Tutor

prof. Ing. Peter Kotes, PhD.

Forma studia /
Form of study

denna, externa / present, external

Napln /
Annotation

V stavebnictve sa v poslednom obdobi pouzZiva &oraz viac novych
materidlov. lde aj o pouzivanie vysoko hodnotnych beténov, ako su
napriklad vlaknobetény (dratkobetény), vysokopevnostné betény a ich
kombinacia - vysokopevnostny viaknobetdon. Dizertana praca bude
zamerana na overenie rdoznych moznosti pouZitia tychto materidlov na
zosilhovanie existujucich nosnych zelezobeténovych prvkov (tlacené,
ohybané a pod.), ktoré uz nevyhovuju su€asne plathym normam a pre ich
dalSie vyuZitie je potrebné ich zosilfiovat.

Recently, more and more new materials have been used in the
construction industry. It is also about the use of high-performance
concretes, such as fiber concrete, high-strength concrete 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.
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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.

Forma Studia /
Form of study

denna, externa / present, external

Naplr /
Annotation

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 skuto€ny stav a stanovit' ich
zatazitelnost. K tomu je v8ak potrebné urobit podrobnu, dékladnu a €o
najpresnejSiu diagnostiku. DizertaCna praca bude zamerana na nové
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spbsoby diagnostiky aplikovanymi na mosty s vyuzitim najnovSich
pristrojov.

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 be focused on new diagnostic methods
applied to bridges using the latest devices.
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Nazov témy /
Topic

Vyskum a vyhodnotenie vykonavania trhacich prac v stavebnictve
a inych odvetviach priemyslu / Research and evaluation of blasting in
construction and other industries

Skolitel / Tutor

doc. Ing. Milan Mikolas, Ph.D.

Forma studia /
Form of study

externa / external

Napln /
Annotation

Ciefom rieSenia buducej dizertaénej prace bude podrobna analyza
vyskumu na zaklade realizacie vykonanych trhacich prac pri stavebnej
¢innosti ako aj v dalSich sférach priemyselnej Cinnosti. Bude sa jednat
hlavne o aplikaciu vyhodnotenia trhacich prac pri razeni tunelov,
stavebnych ¢&innosti pri  inZinierskych stavbach a destrukciach
inZinierskych stavieb. Dalou naplfiou bude vyskum a aplikacia trhacich
prac pri lomovom dobyvani nerastov sudrznych surovin. Vedecké vystupy
dizertatnej prace budu doloZzena navrhmi zlepSenia kvalitativnych
parametrov trhacich prac a navrhmi zniZenia ich Skodlivych ucinkov na
okolie.

The aim of the future dissertation thesis will be a detailed research analysis
based on the implementation of blasting works carried out in construction
activities as well as in other spheres of industrial activity. It will be mainly
concerned with the application of the evaluation of blasting works in tunnel
stamping, construction activities in civil engineering structures and
destruction of civil engineering structures. Another focus will be on
research and application of blasting in quarrying of cohesive minerals. The
scientific outputs of the dissertation thesis will be supported by proposals
for improving the quality parameters of blasting and proposals for reducing
its harmful effects on the environment.

10.

Nazov témy /
Topic

Aplikacia metody uvolnenia napati pri hodnoteni spolahlivosti
predpéatych konstrukcii / Stress Reveal Method Application for
Reliability Evaluation of Prestressed Structures

Skolitel / Tutor

prof. Ing. Martin Moravéik, PhD.

Forma Studia /
Form of study

denna, externa / present, external

Napln /
Annotation

V su€asnosti sa ukazuju z pohfadu spolahlivosti problematické prave
predpaté mostné konstrukcie, ktoré su prevadzkované viac ako Sestdesiat
rokov. Pri poziadavke komplexne zhodnotit mieru spolahlivosti uvedenych
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konstrukcii, je potrebné €o najexaktnejSie stanovit aj aktualnu uroven
pdsobenia predpatia v konStrukcii. Tato skutoCnost vedie k potrebe
aplikacie roznych metdd, ktoré tuto uroven dokazu zhodnotit. Praca bude
zamerana na analyzu predpéatia s vyuzitim nepriamych metéd, ako je
napriklad aj metéda uvolnenia napati. Tato metdéda bude aplikovana na
vzorkach predpatych prvkoch realizovanych v laboratériu. Experimentalne
vysledky budu porovnavané s teoretickym vypoctom.

Currently, prestressed bridge structures that have been in service for more
than sixty years are proving to be problematic from the point of view of
reliability. In the case of a requirement to comprehensively evaluate the
level of reliability of the mentioned structures, it is necessary exactly
determine the current level of prestressing acting. This fact leads to the
need to apply different methods that can evaluate this level. This work will
be focused on prestress analysis using indirect methods, such as the
stress reveal method. This method will be applied on the prestressed
concrete elements made in the laboratory. The experimental results will be
compared with the theoretical calculation.

11.

Nazov témy /
Topic

Inovativne pouzitie geotextilie pre protierézne opatrenia / Innovative
use of geotextile for erosion control

Skolitel / Tutor

doc. Ing. Giang Nguyen, PhD.

Forma &tudia /
Form of study

denna, externa / present, external

Naplri /
Annotation

Ciefom prace je navrhnut inovativne protierézne opatrenia s pouzitim Snuar
vyrobenych z r6znych materialov, napr. textilnych odpadov, odpadovej viny
a syntetickych materialov s rbznym priemerom. Teoreticka Cast' prace sa
bude venovat mechanizmu pésobenia $nar v zemine a ich protieréznemu
a stabilnému ucinku. V praktickej Casti sa budu Snury inStalovat na réznych
lokalitdach ako protierdzne opatrenie. Ciefom je skumat rdézne druhy
materialu pre konkrétne inziniersko-geologické, hydrogeologické ako aj
klimatické podmienky a optimalizovat druh pouzitého materialu, jeho
priemer a schému umiestnenia v zemine. Budu sa analyzovat zmeny
fyzikdlno-mechanickych vlastnosti $nur v réznom ¢asovom odstupe od
zaciatku inStalacie. Efektivnost rieSenia sa bude analyzovat kvalitativnym
ako aj kvantitativnym hodnotenim er6zie. Bude sa vyhodnocovat
ekonomicka vyhodnost rieSenia v porovnani s inymi metdodami. Vysledkom
prace by mali byt poznatky o spravani sa réznych materialov v rbznych
podmienkach ako aj o ich optimalnom poufZiti. Predpoklada sa, Ze pouzitie
Snur z geotextilie je efektivha metdda pre protierdzne opatrenia, ktora je v
sulade s konceptom obehovej ekonomiky.

The thesis aims to design innovative erosion control measures using ropes
of different diameters made from different materials, e. g. textile wastes,
waste wool and synthetic materials. The theoretical part focuses on action
mechanism of ropes in soil and their anti-erosion effect. In the practical
part, the ropes will be installed in different locations as an erosion control
measure. The aim is to research different types of materials for specific
engineering-geological, hydrogeological and climatic conditions and to
optimize the type of used material, its diameter and the placement scheme
in the soil. Changes in the physico-mechanical properties of the ropes will
be analyzed at different time intervals from the beginning of the installation.
The effectiveness of the solution will be analyzed by qualitative and
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guantitative evaluation of erosion. The economic advantage of the solution
will be evaluated by comparison with other methods. The result of this work
should be knowledge about behavior of different materials in different
conditions as well as about their optimal use. The use of geotextile ropes
is believed to be an effective method for erosion control that is in line with
the circular economy concept.

12.

Nazov témy /
Topic

ZlepSovanie Smykovej pevnosti zemin syntetickymi viaknami /
Improvement of soil shear strength using synthetic fibers

Skolitel / Tutor

doc. Ing. Giang Nguyen, PhD.

Forma Studia /
Form of study

denna, externa / present, external

Napln /
Annotation

Ciefom prace je analyzovat moznosti aplikacie syntetickych vlakien pre
ZlepSenie Smykovej pevnosti zemin. Teoreticka €ast prace sa sustredi na
moznosti zlepSovania Smykovej pevnosti zemin réznymi metédami, s
dbérazom na pouZitie syntetickych vlakien. Zaroven rozsiri poznatky o
mechanizme pdsobenia vlakien v zemine. Vysledky teoretickej ¢asti budu
pouzité pri navrhu a realizacii laboratéornych skuSok. Skusky budu
prebiehat v krabicovom pristroji s krabicami rozmerov 100 mm x 100 mm
a 300 mm x 300 mm, ur€enom na Smykové skusky zemin. Budu sa
testovat’ jemnozrnné ale tiez piesCité zeminy bez aplikacie vlakien a s
pouzitim syntetickych vlakien réznej dizky, z réznych materidlov a v
rbznom mnozstve. Zmeny Struktury a kvality viakien budu po skuske
vyhodnotené prostrednictvom riadkovacieho elektronového mikroskopu.
Vysledkom prace by mali byt nové poznatky o mechanizme pdsobenia
vlakien v zemine a miere zlepSovania Smykovej pevnosti zemin. V praxi je
mozné vysledky prace vyuZit pri navrhoch zlepSovania unosnosti
zakladovej pédy, na zvySenie stability svahov a tieZ na zniZzenie zemného
tlaku na oporné konstrukcie, prostrednictvom pouzitia syntetickych viakien.

The thesis aims to analyze the possibilities of application of synthetic fibers
to improve shear strength of soils. The theoretical part focuses on the
possibilities of improving shear strength of soils by various methods, with
an emphasis on the use of synthetic fibers. Knowledge on the mechanism
of action of fibers in soil will be also expanded. The results of theoretical
part will be used in design and performance of laboratory tests. The tests
will be carried out in a direct shear apparatus with box dimension of 100
mm x 100 mm and 300 mm x 300 mm. Fine-grained soil and sandy soils
without and with synthetic fibers of different length, from different materials
and in different amounts will be tested. Changes in fiber structure and
quality after the test will be evaluated by the scanning electron microscope.
The result of this work should be new knowledge about the action
mechanism of fibers in the soil and improvement rate of shear strength of
soils. In practice, the results of the work can be used in proposals to
improve subsoil bearing capacity, to increase stability of slopes and also to
reduce earth pressure on retaining structures using synthetic fibers.
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13.

Nazov témy /
Topic

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

Skolitel / Tutor

doc. Ing. Jaroslav Odrobinak, PhD.

Forma Studia /
Form of study

denna, externa / present, external

Napln /
Annotation

Dizertana praca je zamerana na opatovné pouzitie starych (pripadne
vhodne upravenych) konsStrukénych prvkov existujucich stavieb ur¢enych
na odstranenie. Experimentalno-numericky vyskum bude analyzovat
moznosti zuzitkovania starych ocelovych pratov z konstrukcii mostov ale
aj priemyselnych hal ako moznych prvkov novych nosnych prvkov alebo
Casti stavieb (napr. doskovych mostov so zabeténovanymi prierezmi
pripadne inych ocelobeténovych konstrukénych prvkov). Princip
opatovného pouZitia (reusing) je procesom recyklacie na najvy$sej 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 (e.g. filler
beam deck bridges or other steel-concrete composite structures). 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.

14.

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.

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
prostrednictvom vyuZitia ich moznej nelinearnej odolnosti. Vhodnou
kombinaciou experimentalneho a teoretického vyskumu existujucich
nitovanych prvkov sa ziska realna odolnost’ pri medznom zat'azeni a overia
sa moznosti 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)
through the use of their possible nonlinear resistance. 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 be
verified. The work is thus directly related to the load-carrying capacity and
remaining lifetime of the existing riveted bridges and structures.
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15.

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.

Forma Studia /
Form of study

denna, externa / present, external

Napln /
Annotation

Dizertatna praca sa zaobera experimentalno-numerickou analyzou
pbésobenia kombinovanych (spriahnutych) prvkov  zlozenych
z konstrukénej ocele (i vySSich pevnosti) a vysokohodnotného
(HPC/UHPC) beténu. Takéto prvky maju potencial pre efektivne metddy
zosilfovania existujucich konstrukcii a zaroven umoznuju navrhovat' i nove
progresivne rieSenia vyuzitelné v mostnom ipozemnom stavitelstve.
Vyuzitim pokrocCilych materialov, akymi su vysokohodnotné betony ale aj
ocele vysSich 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.

16.

Nazov témy /
Topic

Moderné vysokopevnostné materialy v rezime namahania
extrémnym dynamickym razovym zat'azenim / Advanced high-strength
materials under extreme dynamic impact loading

Skolitel / Tutor

doc. Ing. Daniel Papan, PhD.

Forma Studia /
Form of study

dennd / present

Napln /
Annotation

Ciefom dizertaénej prace bude teoretickou a experimentalnou cestou
skumat’ odozvu vzoriek, konstrukénych casti vyrobenych z modernych
vysokopevnostnych materidlov pouZivanych v stavebnictve. Materialy
vySetrované vrezZzime razového zatazenia budu prevazne na baze
hybridnych polymérnych kompozitov. Ako extrémne dynamické zatazenie
budd skumané uc€inky mechanickych razov vyvolavanych strelou resp.
narazom projektilu. Vysledky vyskumu vySpecifikuju pouzitefnost moznych
typov materialov pre pouzite v ochrannych €astiach stavieb voéi razovym
zataZeniam.

The aim of the dissertation will be to investigate the response of
specimens, structural parts made of modern high-strength materials used
in the construction industry, by theoretical and experimental means. The
materials investigated in the impact loading condition will be mostly based
on hybrid polymer composites. As extreme dynamic loading, the effects of
mechanical shocks induced by projectile impact will be investigated. The
results of the research will specify the applicability of possible material
types for use in protective parts of buildings against impact loads.
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17.

Nazov témy /
Topic

Mechanické vlastnosti a modifikacia karbon negativheho materialu
pre klimatické podmienky Slovenska / Mechanical properties and
modification of carbon negative material for climatic conditions of
Slovakia

Skolitel / Tutor

doc. Ing. Daniel Papan, PhD.

Forma &tudia /
Form of study

externa / external

Napln /
Annotation

V ramci dizertaCnej prace bude zamer dalej zlepSovat a optimalizovat
vlastnosti uhlikovo negativneho materialu na baze ligninu aby vyhovoval
europskemu podnebiu, najmad slovenskému podnebiu. Bude potrebné
pripravit prototypové vzorky na ktorych sa budu testovat zakladné
vlastnosti variantnych modifikacii materialov na ¢o najlepSie vyuzitie v
inzinierskych konStrukciach a dopravnych stavbach s ciefom umoznit
hibkovii dekarbonizaciu. Zatial &o tradiéna vystavba produkuje znacné
mnozstvo CO2 technolégia vyroby materialov na baze ligninu emisie ani
nevytvori. PoCas procesu vyroby dalej zachyti urcitu ¢ast CO,.

The dissertation aims to further improve and optimize the properties of the
carbon negative lignin-based material to suit the European climate,
especially the Slovak climate. It will be necessary to prepare prototype
samples on which the basic properties of variant material modifications will
be tested for the best possible use in engineering structures and transport
structures in order to enable in-depth decarbonisation. While traditional
construction produces significant amounts of CO2, lignin-based materials
technology will not even produce emissions. It further captures some CO;
during the production process.

18. Téma vypisana externou vzdelavacou intiticiou: Ustav stavebnictva a architektury
Slovenskej akadémie vied

Nazov témy /
Topic

Aerodynamické merania €asti budov a mostov vo veternom tuneli

a ich praktické vyuzitie v stavebnictve / Aerodynamic measurements
of parts of buildings and bridges in the wind tunnel and their practical use
in construction

Skolitel / Tutor

doc. Ing. Daniel Papan, PhD.

Forma &tudia /
Form of study

dennd / present

Naplri /
Annotation

Dizertacna praca sa bude zaoberat uplatnenim najnovSich svetovych
trendov vednej discipliny aerodynamika pre vyskumné ulohy v
stavebnictve. Doktorand sa bude venovat experimentdlnemu vyskumu
dynamickej odozvy prvkov vo veternom tuneli na pracovisku USTARCH
SAV v Bratislave. Nové poznatky aplikuje na vyskum spravania sa
konstrukénych Casti budov resp. malo-mierkovych modelov v rezime
zatazenia vetrom, motivované suCasnym dopytom o tento druh
aplikovaného vyskumu z inzinierskej praxe. Ciel prace bude smerovat ku
popisaniu fenoménov lokdlneho namahania konstrukénych prvkov v
interakcii s dynamickym zatazenim vetrom. Vysledky z experimentalnych
merani budu overené na numerickych modeloch vytvorenych na baze
MKP. Vedecky prinos dizertacie pre vedny odbor bude zamerany na
zavadzanie korelacnych vztahov medzi numerickymi simulaciami a
experimentalnymi meraniami v oblasti interakcie prostredie - konStrukcia
pri_dynamickom namahani vetrom. Dal§im vyznamnym ciefom bude
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prepojenie novych poznatkov zakladného vyskumu so suéasnymi
problémami v stavebnictve v podobe aplikovaného vyskumu dynamickych
javov skumanych vo veternych tuneloch v sulade s poZiadavkami
stavebnej praxe.

The dissertation thesis follows application of the contemporary trends in
the world of aerodynamics for research in the civil engineering. The
doctoral student will conduct experimental research of the dynamic
response of structures in a wind tunnel at the USTARCH SAS in Bratislava.
He applies new knowledge to investigation of the behaviour of buildings
structural parts or small-scale models under the wind loading regime. This
works is motivated by the current demand of applied research from
engineering practice. The main target of the work is the description of local
structural stress phenomena in interaction with dynamic wind load. Results
from experimental models will be compared with FEM models. The
scientific contribution of the dissertation is focused on the correlations
between numerical and experimental models in the field of environment-
construction interaction under dynamic wind load. Another important
challenge of work is application of new knowledge and research of dynamic
phenomena in wind tunnels in construction practice.

Zilina 31.03.2024

prof. Ing. Josef Vi¢an, CSc., v.r. prof. Ing. Marian Drusa, PhD., v.r.
predseda PS TKIS dekan



