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1

stavebnictvo

Civil Engineering

tedria a konstrukcie pozemnych stavieb
Theory and Structures of Buildings

Nazov témy /
Topic

Teoreticko-experimentalna analyza retencie vody v extenzivnych
vegetacnych strechach / Theoretical and experimental analysis of water
retention in extensive green roofs

Skolitel / Tutor

doc. Ing. Peter Juras, PhD.

Skohaqe Katedra pozemného stavitel'stva a urbanizmu / Department of Building
pracovisko/ . ) .

Engineering and Urban Planning
Department

Forma Studia /
Form of study

denna / present

Napln /
Annotation

Realna vodozadrznost (retencia) dazdovej vody pri roznych typoch dazda
v realnej exploatacii je dblezitym faktorom pri spravnom navrhu samotnych
striech alebo dimenzovani kvapkovej zavlahy. Na meracich vzorkach na
streche SvF a na streche v Dubnici nad Vahom je mozné realizovat
experimentalne meranie a analyzovat ho v komparacii s numerickym
modelom.

The real water retention of rainwater under different types of rain in real
exploitation is an important factor in the correct design of the roofs
themselves or the drip irrigation design. Experimental measurements will
be carried out within samples on the faculty roof and on the roof in Dubnica
nad Vahom. Experimental measurement will be analyzed and compared
with the numerical model.

2

Nazov témy /
Topic

Kvantifikacia u€inkov vetrom hnaného dazd’a pre ré6zne polohy na
fasade realnej budovy / Quantification of the wind-driven rain with the full
scale measurement on the building facade

Skolitel / Tutor

doc. Ing. Peter Juras, PhD.

Skollaqe Katedra pozemného stavitel'stva a urbanizmu / Department of Building
pracovisko/ ; : ;

Engineering and Urban Planning
Department

Forma studia /
Form of study

denna / present

Napln /
Annotation

Vetrom hnany dazd je dolezitym faktorom, ktory ovplyviuje
tepelnovihkostné spravanie sa obvodovych plastov a penetraciu vody
otvorovymi konstrukciami. Jeho meranie na realnej budove je zriedkave a
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Casovo naro¢né. Vdaka budove Vyskumného centra, kde su na fasade
osadené meteostanice, bude po ich doplneni o merage vetrom hnaného
dazda vyvinuté na katedre mozné meranie a stanovenie faktorov
umernosti pre danu lokalitu budovy a miesta na fasade, ¢o umozni
presnejSiu kvantifikaciu jeho vplyvu. Meranie vetrom hnaného dazda bude
prebiehat’ aj v kombin&cii s relativnymi tlakmi na fasade.

Wind-driven rain is an important factor that affects the heat-moisture
transport in the building envelopes and water penetration through
openings. Full scale measurement on a real building is rare and
timeconsuming. The Research Centre building, where the facade
meteorological stations are already installed on the facade will be
supplemented with wind-driven rain gauges developed at the department.
This will enable the possibility to measure and determine proportionality
factors for a given building location and location on the facade, which will
allow for a more precise quantification of its impact as boundary condition.
Wind induced pressure will be also measured with the rain combination.

3

Nazov témy /
Topic

Aplikacia H-BIM a DT na kontinualne monitorovania a prediktivnu
udrzbu historickych budov / Application of H-BIM and DT for real-time
monitoring and predictive maintenance of historic buildings

Skolitel / Tutor

doc. Ing. Radoslav Ponechal, PhD.

Skoliace
pracovisko/
Department

Katedra pozemného stavitel'stva a urbanizmu / Department of Building
Engineering and Urban Planning

Forma Studia /
Form of study

denna / present

Napln /
Annotation

Vyuzitie Heritage Building Information Modeling (H-BIM) a Digital Twin
(DT) na kontinualne monitorovanie a prediktivnu udrzbu prostrednictvom
viacstupriového procesu, pocnuc digitalizaciou pamiatky pomocou H-BIM,
nasledovanym vytvaranim digitalnych replik v realnom Case cez DT.
Integracia pokroCilych technoldgii ponuka adaptivnejsi pristup k
zachovaniu kulturneho dedic¢stva, pricom rieSi okamzité hrozby aj dlhodobé
zranitefnosti.

Using Heritage Building Information Modeling (H-BIM) and Digital Twin
(DT) for continuous monitoring and predictive maintenance through a multi-
step process, beginning with the digitalization of heritage assets using H-
BIM, followed by the creation of real-time digital replicas via DT. The
integrated advanced technology offers a more adaptive approach to
preserving cultural heritage, addressing both immediate threats and long-
term vulnerabilities.

4

Nazov témy /
Topic

Teoreticko-experimentalna analyza obalového plast'a zrubovych
stavieb s ohfadom na fyzikalnu celistvost’' /| Theoretical-experimental
analysis of the log buildings envelope regarding physical integrity

Skolitel / Tutor

prof. Ing. Jozef Stefko, CSc.

Skoliace
pracovisko/
Department

Katedra pozemného stavitel'stva a urbanizmu / Department of Building
Engineering and Urban Planning
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Forma studia /
Form of study

denna, externa / present, external

Napln /
Annotation

Dizertacna praca bude zamerana na analyzu problémov vzduchotesnosti,
tepelnej izolacie, vihkostnych a dalSich fyzikalnych problémov drevenych
zrubovych stavieb tykajucich sa fragmentu ale aj rohovych spojov,
pripojenia na podzakladie, vyvedenie na streSnu rovinu, kominovych
a ostatnych prestupov a v styku so silikatovou alebo drevenou ramovou
konstrukciou. Vypoctova analyza bude konfrontovana s vyskumom, ktory
bude prebiehat’ v laboratéornych podmienkach — najma na klima komore
a realnych objektoch in-situ. Vystupom budu navrhy optimalizovanych
skladieb a detailov.

The dissertation will focus on the analysis of problems related to
airtightness, thermal insulation, moisture, and other physical issues in
wooden log houses, including the envelope fragment, corner joints,
connections to the sub-foundation, the roof plane, chimneys, and other
crossings or points in contact with silicate or timber frame construction.
The work will address the confrontation and the integration of
computational analysis and laboratory testing. Research will take place in
laboratory conditions - mainly in a climate chamber and objects in situ.
The output will be designing proposals for optimized compositions and
details.

5

Nazov témy /
Topic

Uréovanie dynamickych charakteristik vrstiev zemin / Determination
of dynamic characteristics of soil layers

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

Téma dizertaCnej prace bude zamerana na rieSenie otazok vplyvu
technickej a prirodnej seizmicity na budovy a inZinierske konstrukcie, pri
ktorych je nevyhnutné €o najpresnejSie stanovit dynamické a utimové
charakteristiky vrstiev zemin v aktivnom prostredi. Charakteristiky sa budu
urCovat terénnymi meraniami v okoli zdrojov kmitania v modelovych
lokalitach, doplnenymi sondovanim statickou penetracnou supravou so
seismohrotom (SCPTu) a laboratérnymi skiskami pomocou dynamického
triaxialneho pristroja. Ziskané parametre zemin sa budu nasledne
verifikovat jednoduchymi FEM modelmi pre dalSie analyzy a predikcie.

The topic of the dissertation will focus on addressing issues related to the
impact of technical and natural seismicity on buildings and engineering
structures, where it is necessary to determine precisely the dynamic and
damping characteristics of soil layers in an active environment. The
characteristics will be determined by field measurements in the vicinity of
vibration sources in model locations, supplemented by testing with a static
penetration apparatus with a seismocone (SCPTu) and laboratory tests
using a dynamic triaxial device. The obtained soil parameters will be
verified using simple FEM models for further analysis and prediction.
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6

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.

§r§lgzzko / Katedra stavebnych konstrukcii a mostov / Department of Structures
Department and Bridges

Forma studia /
Form of study

denna, externa / present, external

Napln /
Annotation

Degradacia materialov do velkej miery ovplyvhuje 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 kordzie predpinacej vystuze
vyjadrenu cez ro€ny korézny ubytok reor Vplyva nie len typ predpinacej
vystuze, ale aj uroven predpatia. Tak isto kordzia predpinacej vystuze
ovplyvriuje odolnost prvku inym spdsobom ako kordzia betonarskej
vystuze v zelezobetonovom prvku, pretoze nedochadza iba ku strate
prie€neho rezu vystuze a tym ku znizeniu sily vo vystuzi, ale prave so
znizovanim predpinacej sily vo vystuzi dochadza aj ku znizovaniu napati
a strat predpatia. Preto je potrebné skumat tieto vplyvy. Dblezitost
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 10ss 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.

Nazov témy /
Topic

Vplyv zmien mechanickych vlastnosti dreva na spolahlivost’
existujucich drevenych prvkov / Influence of Changes in Mechanical
Properties of Wood on Reliability of Existing Timber Elements

Skolitel / Tutor

doc. Ing. Jaroslav Odrobinak, PhD.
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srkaocilc?\z:ko / Katedra stavebnych konstrukcii a mostov / Department of Structures
Department and Bridges

Forma Studia /
Form of study

denna, externa / present, external

Napln /
Annotation

Dizertacna praca je zamerana na sledovanie vplyvu environmentalneho
zatazenia na degradaciu konstrukéného dreva a skumanie zmien
mechanickych vlastnosti. Na pomerne rozsiahlom subore vzoriek sa
predpoklada vyskum vihkostného pbsobenia v kombinacii s biologickou
degradaciou (pripadne s urychlenymi laboratérnymi postupmi), ktoré vedu
k poklesu pevnosti, tuhosti a dalSich parametrov ovplyviujucich pésobenie
drevenych nosnych prvkov pripadne ich spojov. Cielom je redukcia
aktualnych neistét 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.

8

Nazov témy /
Topic

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

Skolitel / Tutor

doc. Ing. Jozef Gocal, PhD.

Skollaqe Katedra stavebnych konstrukcii a mostov / Department of
pracovisko / "

Structures and Bridges
Department

Forma studia /
Form of study

denna / present

Napln /
Annotation

DizertaCna praca bude zamerana na aplikaciu ocefovych
valcovanych profilov pri zosilfovani drevenych nosnych konstrukcii.
Vlepovanie ocefovych vloziek do drevenych prvkov predstavuje
efektivnhu metddu zosilnenia, pri ktorej su viozky lepené na povrch
alebo do drazok drevenych prvkov, pripadne medzi vrstvy lepenych
lamelovych drevenych prvkov. Parcialnymi oblastami, na ktoré sa
mMoZzno v praci zamerat, su analyza mechanizmov porusenia
lepeného kontaktu medzi drevom a ocelou, vytvorenie vhodného
numerického modelu zosilnenia a nasledna realizacia
parametrickych Studii 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 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
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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.
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