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Uplatnenie vysledkov projektu

Sanacia konstrukcii zosilnenych metédou NSM FRP, ich pouZitie v praxi, overenie vhodnosti
numerickej verifikacie zosilnenej konstrukcie v Atena2D. Prispevok k rozvoju formulacii
bezsietovych vypoctovych modelov a ich verifikacii. Aplikacia IR termografie a akustickej
emisie pri detekcii poSkodenia a diagnostike.

CHARAKTERISTIKA VYSLEDKOV

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

Projekt sa zaoberal skiSanim (overenim a porovnanim) vlastnosti zelezobeténovej
konstrukcie zosilnenej metédou NSM FRP. T-nosnik zosilneny touto technolégiou vykazoval
zvysenie unavovej odolnosti 3,5 krat v porovnani s pévodnym. Kritickym prvkom v zosilnene;j
konstrukcii zostava ocelova vystuz. FRP lamela umiestnena v spodnej €asti steny T-prierezu
zabranuje vznik velkych ohybovych trhlin. Numericka analyza zosilnenych nosnikov v SW
Atena2D vykazuje dobru zhodu s experiementom. Nosnik s FRP splnil normou predpisanu
poziadavku 2000000 zatazovacich cyklov. Boli pripravené tieZ homogenizaéné modely
zalozené na kontinualnej mechanike poskodenia. Pre analyzu doskovych a Skrupinovych
konstrukcii a ich poSkodenia boli pouzité bezsietové metddy. Vypoctové modely boli
implementované v nasSich vlastnych programoch v MATLABE. Ziskanymi vysledkami boli:
formulacia a implementacia vypoc¢tovych modelov zaloZzenych na bezsietovych metddach pre
linearne elastické analyzy pouzitim Mindlinovej alebo Reddyho tedrie dosiek s piatimi
stupfiami vofnosti v uzlovom bode; implementéacia bezsietovych metdd zaloZzenych na silnych
a slabych tvaroch riadiacich rovnic; analyza vplyvu vstupnych parametrov pre: rézne
usporiadanie vrstiev, rézny vzhladovy pomer a ploSnu hustotu uzlov, implementacia algoritmu
spatného mapovania pre integraciu kinetickych rovnic do materialového modelu a jeho
verifikacia pre elasto-plastické poskodenie, pouZitie Reddyho tedrie k zlepSeniu presnosti
urenia Smykovych deformacii. Bola pouzita IR termografia pre uréenie prvého invariantu
napatia na kovovych vzorkach pri cyklickom zataZzovani; akusticka emisia a ultrazvukové
budenie pre detekciu posSkodenia.

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

The project dealt with testing (verification and comparison) properties of reinforced concrete
structure reinforced with NSM FRP method. T-beam reinforced this technology shows
increased fatigue resistance of 3.5 times compared to the original. A critical element in the
design of reinforced steel reinforcement remains. FRP strip located at the base of the wall T-
cross section prevents the formation of large flexural cracks. Numerical analysis of these
reinforced beams in SW Atena2D shows good agreement of experiment with. Beam with FRP
meets the standards prescribed requirements 2000000 load cycles. They were prepared by
homogenization also models based on the continuous damage mechanics. For the analysis of
plate and shell type structures and damage they were used meshless methods.
Computational models have been implemented in our own programs in MATLAB. The results
obtained were: the formulation and implementation of computational models based on
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meshless methods for linear elastic analysis using Mindlin’s or Reddy’s theory plate with five
degrees of freedom in the node point; meshless implementation methods based on strong
and weak forms of governing equations; analyze the impact of the input parameters for a
different arrangement of plies and different appearance ratio and areal density of nodes, the
implementation of the algorithm re-mapping for integration of kinetic equations in materials
modeling and verification for elastic-plastic damage, use Reddy’s theory to improve the
accuracy of determining the shear deformations. IR thermography was used for the
determination of the first invariant stress to the metal samples at cyclic loading; acoustic
emission and ultrasonic excitation for the detection of damage.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
doc. Ing. Vladimir Dekys, CSc. prof. Ing. Tatiana Corejova, PhD.
V Ziline .30 01. 2017 V Ziline 30. 01. 2017

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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