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Pedepar/anoTamis:

1. Y posgini 1 «Ornisi cy4yacHOTo CTaHy IPOEKTYBaHHS Ta PO3PaxyHKIB CTae3al1i300eTOHHUX [IEPEKPUTTIB Ta
IIOKPUTTS 3 IPUXOBAaHMMU OaJIKaM1» IIPOAHAII30BAaHO CyYaCHMI! CTaH ITPOEKTYBAHHS Ta PO3PaxXyHKiB
CTase3a1i300€TOHHUX [IEPEKPUTTIB i TOKPUTTIB 3 IPUXOBAHUMU OAJIKaMU, PO3TJISIHYTO M>KHapOAHI HOPMaTMBHI
IiAXOIM Ta OCOOJIMBOCTI 3aCTOCYBAHHS TAKMX KOHCTPYKLIN Y Pi3HMX KpaiHaX. BUKOHAHO NOPiBHSJIBHE OLiHIOBAaHHS
Cy4aCHUX METOJIiB PO3PaxyHKY, LOCJIiI>)KEHO eKCIIEPUMEHTaJIbHI POOOTH 100 CTase3a1i300€ TOHHUX KOHCTPYKLH,
BM3HAUYE€HO OCHOBHI NIP06JIeMU Ta NIEPCIIEKTUBHI HAPSIMU NOAAJIBIINAX NOCTiAKeHb. OOIPYHTOBAHO aKTyaJbHICTh
YIOCKOHAJIEHHSI KOHCTPYKTMBHUX PillleHb IEPEKPUTTIB 3 IPUXOBAHUMHU 0aJIKaMU Ta iX IMPOKi MOKIIMBOCTI
3aCTOCYBaHHS B Cy4yaCHOMY OyiBHULTBI. Y po3ini 2 «HncenbHO-aHANITUYHUI MiJXiJ 10 PO3PaxyHKy
CTase3asi306€TOHHOI 6aJIKu» BUKOHAHO TeOpeTUYHE OO PYHTYBaHHS Ta JOCJiJKEHHS POOOTU CTaie3aj1i300€TOHHOI
0aJIKy i3 3aCTOCYBaHHSIM aHAJIITUYHOTO Ta YMCEJIBHOIO MiIXOIiB PO3PaxXyHKy. PO3IJISIHYTO OCHOBHI IIOJIOKEHHS
HOPMAaTUBHUX METOJMK PO3PaxXyHKYy CTaye3aj1i300€TOHHUX KOHCTPYKIiH 32 PaHUYHUMU CTaHAMU HEeCHOI 3IaTHOCTI

Ta eKCIUIyaTalifHOi IPUAATHOCTI BiIIOBIAHO 0 YMHHUX 10JI0KeHb Eurocode 4 Ta HaljioHaJIbHUX HOPMaTUBHUX



IOKyMeHTiB. HaBeieHO MOCIIiOBHICTh aHAJIITUYHOTO PO3PaXyHKy 0aJIK1, BU3HAYEHO OCHOBHI T€OMETPUYHi
XapaKTEePUCTUKU MEPEPidy, MapaMeTPU JKOPCTKOCTI, BHYTPIIIHI 3yCHJIIS T EPEBIPKU MILJHOCTI 1
IepOopMaTUBHOCTI KOHCTPYKLi. 17151 OLliHIOBaHHS HallPy>KeHO-1epOPMOBAHOTr0 CTaHy KOHCTPYKLii po3po6yeHo
IIPOCTOPOBY CKiHYEHHO-EJIEMEHTHY MOJI€JIb CTajle3a1i300€TOHHOI 6ayIku y mporpaMHomy komiekci JIIPA-CAIIP.
YucenpHUI pO3paxXyHOK BUKOHAHO y (i3UYHO HEJIiHiMHIN I0CTaHOBL 3 OIJIsily Ha OCOOJIMBOCTI CyMiCHOI po60TH
cTaji, 6eTOHy Ta apMaTypu. 3a pe3ybTaTaMu MOJIEJIIOBaHHS IIPOBELEHO aHali3 PO3II0LiNy HallpyKeHb,
Iedopmaniil i nepemimeHb KOHCTPYKIi 32 Pi3HUX CXEM HaBaHTaXXEHHs. BUKOHAHO [TOPiBHSIHHS Pe3YJbTaTiB
AQHAJITUYHOTO Ta YMCEJIbHOTO PO3PaxyHKiB, 32 pe3yJIbTaTaMU SIKOTO BCTAHOBJIEHO iX 3a/10BiJIbHY 30i’KHICTb.
P036ixHICTh Mi’K OTPUMaHUMU 3HAaYEHHSIMU CTAaHOBUTD y Meskax 5-10 %, 110 migTBepIKye TOCTOBIpPHICTD
OTPUMAaHUX PO3PaXyHKOBUX MOJieJlel Ta KOPEKTHICTh 3aCTOCOBAaHMX METOJUK JOCIIPKEHHS CTase3a1i306€TOHHO]
6anku. Y po3gini 3 «TexHosorisg, MeTouKa Ta pe3yabTaTu eKCIIEPUMEHTAIbHUX JOCIiIPKEHb» HABEIEHO
TEXHOJIOTiI0 BUTOTOBJIEHHSI €KCIIEPUMEHTA/ILHUAX 3Pa3KiB CTal1e3a1i300€ TOHHUX 6aJI0K 3 IPUXOBAHUMU
eJleMeHTaMU, ONMCAaHO METOJMKY [TPOBEJeHHS BUIIPOOYBaHb Ta KOMILJIEKC JIOCIiI>)KeHb HaIlpy>KeHO-
Ie(pOpMOBaHOTr0 CTaHy KOHCTPYKLIii Mifl HABaHTKEHHSIM. BUKOHaHO eKclieprMeHTalbHEe BU3HAYeHHs! Pi3nKo-
MEXaHIYHUX XapaKTEPUCTUK OETOHY Ta CTaJ€BUX €JIEMEHTIB, IPOBEIEHO BUIIPOOYBAHHS CTa1e3aj1i300€ TOHHUX
6aJioK Ha HeCHY 3[1aTHICTh, JKOPCTKICTb, 1eOPMATUBHICTD i XapakTep pyHHyBaHHS. [JOCTiIKEHO MpoLec
TPilIMHOYTBOPEHHS, PO3BUTOK Jeopmaliill Ta 0CO6JIMBOCTI CyMiCHOI po60TH CTaJli i1 6ETOHY y CKJagi KOMIIO3UTHO]
KOHCTpPYKIii. 3acTocyBaHHS METOAiB KOJIbOPOBOI (KamiIpHOi) Ae(dEeKTOCKOIIi 4ao 3MOry OLiHWUTH HasIBHICTb
nedeKTiB y MeTaJIeBUX €JIEMEHTax IicJig BUITPOOyBaHb Ta MiATBEPAUTH iX HailHICTb. 3a pe3ybTaTaMu
€KCIIEpPMMEHTAJIbHUX JIOCIiI)KeHb BCTAHOBJIEHO 3aKOHOMIPHOCTI BIIMBY MillHOCTi 6€TOHY Ta KOHCTPYKTUBHUX
IlapaMeTpiB Ha poOOTY CTale3ali300€TOHHUX 6aJI0K, BU3HAUYE€HO Halle(peKTUBHillli KOHCTPYKTUBHI pillleHHs, SIKi
3a6€311e4YyI0Tb BUCOKY HECHY 3/IaTHICTb, JOCTATHIO )KOPCTKICTb, JIACTUYHUI XapaKTep PyHHYBaHHS Ta €(PEKTUBHY
CyMiCHY po6OTY KOMIIOHEHTIB KOHCTPYKLii. OTprMaHi pe3ysbTaTi MOXYTb OYTU BUKOPUCTAaHI JJ1s1 BLOCKOHAJIEHHS
METO/IiB PO3PaxyHKY Ta IPaKTUYHOI0 3aCTOCYBAaHHSI CTajle3a1i300€TOHHUX KOHCTPYKIN y CydyaCHOMY OyiBHUIITBI.
Y po3zini 4 «3acToCcyBaHHS CTan1€3a1i300€TOHHOTO IEPEKPUTTS 3 IPUXOBAHUMU 6aJIKaMU Iif, 4ac po3pO0JIEHHS
IIPOEKTIB OYAiBHUIITBA Ta PEKOHCTPYKLii OyZiBesb» OOIPYHTOBAHO JOLi/IbHICTh 3aCTOCYBaHHS CTaI€3a1i300€ TOHHUX
[IePEKPUTTIB 3 IPUXOBAHUMU OajlkaMU Y HOBOMY OYZiBHULITBI Ta peKOHCTPYKLii OyaiBesb. PO3po6yieHO MpaKTUYHi
peKoMeHalii o0 MPOEKTYBaHHS TAKUX KOHCTPYKIiH 3 ypaxyBaHHSIM BUMOT HOPMaTUBHUX JOKYMEHTIB YKpaiHu
Ta MDKHApOIHUX CTaHIAPTIB. BU3BHaY€HO 0COOIMBOCTI BUOOPY KOHCTPYKTUBHUX CXEM, IPUHLIUIM PO3PAXYHKY,
KOHCTPYKTHUBHI BUMOTH Ta cepu 3aCTOCyBaHHS Y OYZiBIISIX 3 BEJIMKUMU IIPOJIbOTAMU, 30KpeMa B OyIiBIIsIX
aeponopTis. [linTBepaKeHO TEXHIKO-€KOHOMIUHY €(eKTUBHICTb 3aIIPOINIOHOBAHUX PillleHb i MOXKJIMBICTD iX
[IPAaKTUYHOTO BIIPOBAPKEHHS Y IPOEKTHY, BUPOOHNYY Ta OCBITHIO [IisIJIbHICTD. 3a pe3yJbTaTaMU JOCIiIKEHHS
yIOCKOHAJIEHO MiJXOAX A0 PO3PAXyHKY CTaje3a1i300€ TOHHUX EPEKPUTTIB 3 IPUXOBAHUMHU OaJIKaMu, BCTAHOBJIEHO
3aKOHOMIPHOCTI BIJIMBY KOHCTPYKTHMBHUX [1apaMeTPiB Ha HeCy4y 3JaTHICTb i 1epOpMaTHUBHICTb, & TAKOX
PO3p006JI€HO pallioHaIbHi KOHCTPYKTUBHI pillleHHs 11 Oy/iBeJb a€pOIOPTiB, 110 3a6€3M1€4yI0Th MiABUILEHHS

€(eKTUBHOCTI BUKOPUCTAHHS BHYTPIlIHBOTO IIPOCTOPY Ta 3MEHLIEHHSI KOHCTPYKTUBHOI BUCOTHU IIEPEKPUTTIB.

2. In section 1 "Review of the current state of design and calculations of reinforced concrete floors and coverings
with hidden beams", an analysis of the current state of design and calculations of reinforced concrete floors and
coverings with hidden beams is performed, international regulatory approaches and features of the application of
such structures in different countries are considered. A comparative analysis of modern calculation methods is
carried out, experimental work on reinforced concrete structures is investigated, the main problems and
promising areas of further research are identified. The relevance of improving the design solutions of floors with
hidden beams and their wide application in modern construction is substantiated. In section 2 "Numerical and
analytical approach to the calculation of reinforced concrete beams” a theoretical justification and study of the
operation of reinforced concrete beams using analytical and numerical calculation approaches are performed. The
main provisions of the normative methods for calculating steel-reinforced concrete structures according to the
limit states of bearing capacity and serviceability in accordance with the current provisions of Eurocode 4 and
national regulatory documents are considered. The sequence of analytical calculation of the beam is given, the



main geometric characteristics of the cross-section, stiffness parameters, internal forces and checks of the
strength and deformability of the structure are determined. To assess the stress-strain state of the structure, a
spatial finite element model of a steel-reinforced concrete beam was developed in the LIRA-SAPR software
package. The numerical calculation was performed in a physically nonlinear formulation taking into account the
features of the joint operation of steel, concrete and reinforcement. Based on the results of the modeling, an
analysis of the distribution of stresses, deformations and displacements of the structure under different loading
schemes was performed. The results of the analytical and numerical calculations were compared, the results of
which established their satisfactory convergence. The discrepancy between the obtained values is within 5-10%,
which confirms the reliability of the adopted calculation models and the correctness of the applied methods of
research of the steel-reinforced concrete beam. In section 3 "Technology, methodology and results of
experimental studies" the technology of manufacturing experimental samples of steel-reinforced concrete beams
with hidden elements is presented, the methodology of conducting tests and a set of studies of the stress-strain
state of structures under load are described. The experimental determination of the physical and mechanical
characteristics of concrete and steel elements was performed, and tests of steel-reinforced concrete beams were
carried out for bearing capacity, stiffness, deformability and nature of failure. The process of crack formation, the
development of deformations and the features of the joint operation of steel and concrete in the composition of
the composite structure were studied. The use of color (capillary) flaw detection methods made it possible to
assess the presence of defects in metal elements after testing and confirm their reliability. According to the results
of experimental studies, the regularities of the influence of concrete strength and structural parameters on the
operation of reinforced concrete beams have been established, the most effective structural solutions have been
determined, which ensure high bearing capacity, sufficient rigidity, plastic nature of destruction and effective joint
operation of structural components. The results obtained can be used to improve calculation methods and
practical application of reinforced concrete structures in modern construction. In section 4, “Application of steel-
reinforced concrete floors with hidden beams in the development of building construction and reconstruction
projects,” the feasibility of using steel-reinforced concrete floors with hidden beams in new construction and
reconstruction of buildings is substantiated. Practical recommendations for the design of such structures are
developed, taking into account the requirements of regulatory documents of Ukraine and international standards.
The features of the choice of structural schemes, calculation principles, structural requirements and areas of
application in buildings with large spans, in particular in airport buildings, are determined.
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Kopg 3a €IPIIOY: 02070915

Micuesnaxomxeunﬂ: ByJl. M. OMengHoBuya-Ilasnenka, Kuis, 01010, YkpaiHa

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Auppinnuyk Osiekcanap BanentnHOBUY

2. Oleksandr Andriichuk

KBasigikamis: . r. u., npodecop, 05.23.01
ImenTudikarop ORCID ID: 0000-0002-6275-097X
JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COO0M: JlyupKril HalliOHAJIbHWY TEXHIYHUIN YHIBEPCUTET



Kopg 3a €IPIIOY: 05477296

Micneanaxo,szeﬂna: ByJI. JIbBIBCBKa, JIyubK, JIynipkuit p-H., 43018, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR: 02vn54r74

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. Top6 OnexcaHgp I'puroposuy
2. Oleksandr Horb

KBasigikamnis: . t. u., gou., 05.23.01

InenTudgikarop ORCID ID: 0000-0003-3104-7621

JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbuuil yHiBepcuTeT «KMiBChKMIA aBiauiifiHuil iHCTUTYT
Kopg 3a €IPIIOY: 45853942

Micue3Haxoa>KeHHs: npocr. ['ysapa Jlio6omupa, Kuis, 03058, Ykpaina

dopma ByacHOCTI: Jlepkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lleBuenko OznekcaHgpa BosoguMupisHa

2. Oleksandra Shevchenko

KBasigikanis: n.¢pinocod, nou., 192

InenTudgikarop ORCID ID: 0000-0002-3804-7264

JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0Cc00M: HanjionanbHuil yHisepcutet «KuiBchkuii aBianiitauii inctutyTs
Kopg 3a €IPIIOY: 45853942

Micue3Haxoa KeHHs: npocr. ['ysapa Jlio6omupa, Kuis, 03058, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akir04Hi BimoMocTi



Biacue IpizBume Im's I10-6aThKOBI bapaGam Mapist Cepriisaa

TOJIOBH paju

Biacue IlpisBume Im's I1o-6aTbKOBI Bapa6am Mapis Cepriisua

rOJIOBYIOYOrO Ha 3acCimaHHi

BiamoBigasibHUE 32 MiZTOTOBKY Hopxenko Onena AHzIpiiBHa
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




