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Analyza vplyvu spriahnutia v mostoch so zabeténovanymi nosnikmi

Zodpovedny riesitel prof. Ing. Vincent Kvo¢ak, CSc.
Prijemca Technicka univerzita v KosSiciach - Stavebna fakulta

Nazov pracoviska, na ktorom bol projekt rieSeny

Technicka univerzita v KoSiciach, Stavebna fakulta

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Zapisany dizajn: DUBECKY, Daniel - KVOCAK, Vincent: Nosnik s prieénym spriahnutim
zapisany dizajn &. 28665/ - Banska Bystrica : UPV SR - 2019. - 2's.. Sp6sob pristupu:
https://wbr.indprop.gov.sk/WebRegistre/Dizajn/Detail/46-2019

Zapisany dizajn: DUBECKY, Daniel - KVOCAK, Vincent: Ocelovy nosnik so spriahujicou
pasnicou zapisany dizajn &. 28666/ - Banska Bystrica : UPV SR - 2019. - 2's.. Spdsob
pristupu: https://wbr.indprop.gov.sk/WebRegistre/Dizajn/Detail/47-2019

Podany uzitkovy vzor "Prefabrikovany spriahnuty nosnik VL20" . Prihlasovatel: Technicka
univerzita v KoSiciach; Letna ¢. 1/9, 042 00 KosSice-Sever; SK. Pévodca: Dubecky Daniel,
Ing., PhD.

Datum podania:05.11.2020. Cislo prihlasky: 50116-2020.

Podany dizajn: "Prefabrikovany betdnovy nosnik s tuhou ocelovou vystuzou". Prihlasovatel:
Technicka univerzita v KoSiciach; Letna €.1/9, 042 00 KoSice-Sever; SK. Pévodca: Dubecky
Daniel, Ing.,PhD. Datum podania:28.10.2020. Cislo prihlasky: 129-2020.

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

Vedecka monografia vydana v zahrani€énom vydavatelstve: Kvocak, V., Dubecky, D. :
Research and Development of Deck Bridges. Springer Nature. eBook:ISBN 978-3-030-
66925-6, softcover: ISBN 978-3-030-66924-9.

Vedecka monografia vydana v SR: Dubecky, D., Kvo¢ak, V.: Analyza odolnosti doskovych
mostov so zabeténovanymi ocelovymi nosnikmi. 1. vyd. TUKE, 109s. ISBN 978-80-553-
2934-5, 16,2 AH.

Vysokoskolska u€ebnica: Kvocak, V., Vican, J.: Kovové mosty |. KoSice 2016, TUKE.
Vydanie |., Naklad 50 ks, 196 s., ISBN 978-80-553-3032-7

Monografia:Kvoc¢ak, V., Dubecky, D., Kozlejova V.: Manual pre navrh cestnych mostov so
zabetonovanymi ocefovymi nosnikmi. Edicia vedeckej a odbornej literatury, TUKE 2020,
Pocdet AH 3,5, 79 s.
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Clanok v CC: Vodi¢ka, R., Kormanikova, E., KSifian, F.: Interfacial debonds of layered
anisotropic materials using a quasi-static interface damage model with Coulomb friction -
2018.In: International journal of fracture. Ro¢. 211, &. 1-2 (2018), s. 163-182 [print]. - ISSN
0376-9429

Clanok na domacom seminari :Kozlejova, V ., Orolin, P., Kvocak, V., Dubecky, D.:
Realizacia experimentalneho doskového mosta so zabeténovanymi nosnikmi. — 2018. In:
Vyskum ustavu inZinierskeho stavitel'stva v roku 2018. - KoSice : TU, SvF, 2018, -str. 33 -
36, ISBN: 978-80-553-3208-6

Clanok v zahraniénom recenzovanom &asopise: KVOCAK, Vincent - KOZLEJOVA, Viktéria -
DUBECKY, Daniel - KANISHCHEYV, Ruslan - VANOVA, Patricia: Experimental and Software
Analysis of Composite Action in Steel-Concrete Composite Bridges with Continuous Shear
Connectors / - 2019. In: CE/PAPERS. - Berlin (Nemecko) : Ernst & Sohn Ro¢€. 3, ¢. 3-4
(2019), s. 307-312 [online]. - ISSN 2509-7075 (online) ,

KoZlejova V., KoZlej L., Kvo&ak V.: Application of Research into Deck Bridges with Encased
Filler-Beams in Design Practice - 2018.In: Materials Science and Engineering 419 (2018) p.
1-7. - ISSN 1757-899X

Uplatnenie vysledkov projektu

Vysledky projektu boli uplatnené:

- pri tvorbe "Manualu pre navrh cestnych mostov so zabeténovanymi ocelovymi nosnikmi,
- pri vypracovani monografii a vysokoSkolskych ucebnic,

- pri navrhu rekonstrukcii a projektovani novych mostov kratkeho rozpatia do 21 m,

- pri vypracovani podkladov pre podanie uzitkového vzoru a dizajnov

- pri priprave vedeckych ¢lankov publikovanych v asopisoch a na medzinarodnych
konferenciach

Prostrednictvom "Manualu pre navrh cestnych mostov so zabeténovanymi nosnikmi" budu
vysledky poskytnuté projekénym a realizaénym firmam.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Vysledky experimentalnych kratkodobych a dlhodobych skuSok potvrdili, Ze navrhnuty
systém spriahnutia zabezpec&uje dokonalé spriahnutie medzi ocefou a beténom a je
vhodny na vyuzitie takychto nosnikov na realizaciu cestnych mostov z prefabrikovanych
prvkov, ako aj na realizaciu monolitickych mostov. V porovnani s mostami so
zabetonovanymi nosnikmi tvaru |, ktoré boli doteraz realizované hlavne na Zelezni€nych
mostoch, sa v nosnikoch skimanych v ramci projektu dosahuje Uspora ocele az 40% a to
pri zachovani porovnatelnej odolnosti. V porovnani s predpatymi mostnymi konstrukciami
md&Ze uspora ocele dosiahnut priblizne 20%. Vysledky ziskané experimentalnym meranim a
softvérovym modelovanim boli publikované v zahrani¢nych recenzovanych ¢asopisoch a na
medzinarodnych a domacich vedeckych konferenciach. Na navrhovany spdsob spriahnutia
bol Uradom priemyselného vlastnictva SR udeleny dizajn a uZitkovy vzor. Pravidelne kazdy
rok boli vysledky prezentované na drioch otvorenych dveri TUKE SvF a na seminari
,Vedecko-vyskumna &innost UIS* . Na zaklade ziskanych experimentalnych a teoretickych
vysledkov bol spracovany "Manual pre navrh cestnych mostov so zabeténovanymi
ocelovymi nosnikmi", ktory bude poskytnuty projekénym a realizanym firmam. Vzhlfadom
na stav mostnych objektov na Slovensku je tento typ mosta, ktory sme navrhli, velmi
vhodnou alternativou oproti mostom z predpatych ocelobetonovych nosnikov. Velkym
prinosom je, Ze skumany typ nosnikov je mozné aplikovat ako prefabrikovany z ty€ovych
alebo ako monoliticky doskovy systém pre mosty do rozpatia 21 m.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The results of short-term and long-term experiments have demonstrated that the designed
structural system provides perfect composite action between steel and concrete. It is
perfectly suitable for the utilisation of such beams in road bridges, both using prefabricated
and monolithic elements. In comparison with bridges with enclosed I-section beams, which
until recently have mainly been employed in railway bridges, the beams under investigation
in the research project can save as much as 40 per cent of steel, while still maintaining the
comparable resistance and load-bearing capacity. When compared to pre-stressed bridge
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structures, the savings in steel consumption account to approximately 20 per cent. The
acquired experimental measurements and software modelling results were published in
respected peer-reviewed foreign journals and at international and national scientific
conferences. The designed method of composite action was registered by the Industrial
Property Office of the Slovak Republic and protected as a design and utility model.
Regularly, every year, the results were presented to members of the public during the Open
Days at the Civil Engineering Faculty of the Technical University of Kosice, and the R&D
seminar at the Institute of Structural Engineering. The Design Manual for Road Bridges with
Encased Steel Filler-Beams was written based on the acquired experimental and theoretical
findings, which will be provided for design offices and construction companies. Regarding
the current condition of bridge structures in Slovakia, the designed type of bridge is a highly
suitable alternative to the bridge made of pre-stressed steel and concrete beams. One of the
most significant benefits is that the investigated kind of bridge can be applied as a
prefabricated system made of bar elements, or a monolithic deck system, for bridges with
spans up to 21 m.
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