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1. Po3paxyHKOBi MOZi€JIi TPOTiHHUX 3aJ1i300€ TOHHUX KOHCTPYKLill IpY CKJIaIHOMY HaIllpy>XKe€HO-Ae()OPMaOBAaHOMY

CTaHi NPUONOPHUX AIJITHOK

2. Reinforced concrete girder structures' calculation models in the complex deflected mode of bearing areas

Pedepar:

1. O6'eKT BOCIiIPKEHHS -~ OJHOIPOriHHI, HEPO3Pi3Hi, IoNepeIHbO-HAPY>KEHi, 103aL,eHTPOBO CTUCHYTI Ta
PO3TATHYTI 3a/1i306€TOHHI 6ajIKu, TPOTiHHI €JIEMEHTH, B Ilepepi3ax sIKMX OKPiM MONepPEeYHUX Ta MO3LO0BXKHIX CUJl, a
TaKOXX 3TMHAJIbBHAX MOMEHTIB BUHMKAIOTb 1LIe I KDYTHI MOMEHTH; META - PO3POOKA PO3PaXyHKOBUX MOJEJIEN
BKa3aHUX KOHCTPYKLi IIPU CKJIaQHOMY HalpPy>KeHO-1epOPMOBAaHOMY CTaHi IPHUONOPHUX [i7ITHOK HA OCHOBI HOBUX
IAHUX PO iX MIIHICTb, TPIIIUMHOCTINKICTD, 1e(OPMATHUBHICTh Ta OCOOJIMBOCTI pyMHYBaHHS; PO3POOKa 3arajlbHOrO
IH’)KEHEPHOTO0 METOY BU3HAYEHHH iX MILIHOCTI, BLOCKOHAJIEHHS Ta PO3BUTOK Y 3arajlbHOMY BUTJISl HEJiHINHO]
medopmarniriHoi Mozesi cTep;KHEBOI 3a71i3060€ TOHHOI KOHCTPYKIIii; METO- TEOPETHUYHI, eKCIIepUMEHTAJIbHI Ta
YUCeJbHi TOCiIKeHHS MIlIHOCTI, TPIlIUHOCTINKOCTI, AeOpPMaTUBHOCTI Ta iHIIMX TapaMeTpiB Mpale3gaTHOCTi
IOCJiIHUX €JIEMEHTIB Ha OCHOBI PO3P00JIEHOI METO0JI0Tii BAKOHAHHS CUCTEMHUX HAaTyPHHUX i YNCJIOBUX
€KCIIEPUMEHTIB i3 3aCTOCYBaHHSM MAaTEMATUYHOI TEOPii NJIaHyBaHHS; MaTeMaTU4He i Ppi3uuHe MOMEIOBAaHHS

HaIpyXeHo-1e(OPMOBAHOI0 CTaHy IPOTiHHUX 327113006 TOHHNUX KOHCTPYKLIii1; pe3yJIbTaTy - BUPIIIEHO aKTyaJIbHY



HAyKOBO-TEXHIYHY MPO6JIeMY 110 PO3pO6LIi HOBUX i BIOCKOHAJIEHHIO iCHYIOUMX PO3PaXyHKOBUX MO[IEJIel MPOTiHHNUX
32113066 TOHHMX KOHCTPYKLi{ IIPU CKIaAHOMY HaIPy>KeHO - 1eOPMOBAHOMY CTaHi IPUOMOPHUX [AiJISTHOK 3
BHMKOPHCTaHHSIM peajbHUX JiarpaM CTaHy marepiasis, peHOMEHOJIOTIYHUX KPUTEPIiiB MIlJTHOCTI 6ETOHY 1 apMaTypH,
Pe3yJIbTaTiB CUCTEMHHUX €KCIIEPMMEHTAJIBHUX JIOCIIiI)K€Hb; HOBU3HA - BIIEPIIE KOMILJIEKCHO BU3HAYEHUI
CHCTEMHU BIIJIMB Ha TPIIMHOCTINKICTh, epOPMATUBHICTh Ta MILJHICTb OCIiIHUX 3pa3KiB-62710K KOHCTPYKTUBHUX
YMHHMKIB Ta (aKTOPiB 30BHIMIHBOI [ii SIK 30KpeMa, Tak i Py iXHiil B3a€MO/Iii; BUSIBJIEHUIT MEXaHi3M Ta HOBi CXeMU
PYUHYBaHHS UMX OiJISHOK i BIIEPILE BCTAHOBJIEHA iX 3aJI€JKHICTD Bif] BiITIOBIIHOI'O CIiBBiZHOIIEHHS JOCIIIHAX
(paKTOPIiB; 3aIIPOIIOHOBAHO HOBU 3arajlbHAN iHXXE€HEPHUN METO], PO3PaXyHKY MiLIHOCTi IPUONOPHUX AiJITHOK
IIPOTiHHUX 3aJ1i300€TOHHUX KOHCTPYKIiH, SIKUM 6a3yeThCsl Ha BUOOPi HANOIJIbII iIMOBIPHUX CXeM PYHHYBaHHS y
3aJIEXKHOCTI Bifl CHiBBiJHOLIEHHS JOCHIIHUX (PAKTOPiB Ta IOYEPrOBOMY iX pO3IJISAi, 10 JO3BOJIMIIO IOKPAIUTH
301KHICTb PO3PAaxXyHKOBUX Ta JOCHITHUX JAHUX [0 5...12%; oTpruMara nofanbnil pO3BUTOK NPUMHATA Y 3aTaIbHOMY
BUTJISZ] HesliHilHA fedopmalliiiHa MOJIeJIb CTePKHEBOI 3a71i306€ TOHHOI KOHCTPYKLii; 3alpONIOHOBaHi BapiaHTu
MOJEeJIIOBaHHS CKJIaJIHOTO Hallpy>KeHO-11e(OPMOBAHOTO CTaHy JOCIIIIHUX €JIEMEHTIB Aal0Th MOXJIUBICTb YMCEJIBHO
BiITBOPUTHU PE3YJIbTaTA EKCIIEPUMEHTY 32 LOINOMOTIOI0 Cy4aCHUX OOUUCIIIOBAJIbHAX KOMILJIEKCIB Ta 3pOOUTU
IOCTOBipHUI IIPOTHO3, HACAMIIEPE, iX MIIJHOCTI; BIIPOBAJI’)KEHO - IIPY 3BEICHI, BiTHOBJIEHHI Ta PEKOHCTPYKLIi

Oyznisesb i criopyz B M. Ofieci, po3po061ii BITYN3HSIHUX HOPM IIPOEKTYBaHHS, y HaBYaJIbHUH TIPOLIEC.

2. The subject of investigation are the single, continuous, prestressed, eccentrically stretched and compressed
reinforced concrete beams and girder elements in sections mwa which besides the transversal and longitudinal
forces and bending moments torsional moments arise; the goal is to elaborate the calculation models of the
pointed constructions in the complex bearing areas' deflected mode on the basis of the new data about their
strength, crack resistance, deformability and destruction peculiarities; to work out the general engineering
method of their durability calculation, to improve and develop the total solution for the rod ferroconcrete
construction's nonlinear deformation model; the methods are theoretical, experimental and numerical
investigation of strength, crack resistance, deformability and another efficiency parameters of the studied
elements based on the developed methodology of the system of full-scale and numerical experiments'
implementation with the application of mathematical theory of planning; mathematical and physical modelling of
the reinforced concrete girder structures' deflected mode; in the issue the pressing scientific and technical
problem on the development of the new and improvement of the existing reinforced concrete girder structures'
calculation models in the complex deflected mode of bearing areas has been solved using real material state
diagrams, phenomenological concrete and reinforcement durability criteria, the results of the systems
experimental examinations; the novelty is for the first the systemic affect of the structural factors' influence and
external action's causes both separately and in their interaction on the studied elements' crack resistance,
deformability and strength has been comprehensively defined; mechanism and new patterns of the bearing areas'
destruction in the complex deflected mode has been identified and for the first time their dependence on the
respective proportions of the investigated factors has been set; a new general engineering method for calculation
of the bearing areas' strength has been proposed, this method is based on the selection of the most probable
destruction schemes depending on the correlation of the studied factors and alternate consideration of them, that
allowed to improve the convergence of the calculated and experimental data up to 5...12%; the adopted in the
general form nonlinear deformation model of rod reinforced concrete construction has received the further
development; the proposed modelling options of the studied elements' complex deflected mode give the
opportunity to reproduce numerically the results of the experiment by means of the modern computing systems
and to make a reliable strength forecast, primarily; the implementation has been conducted at the construction,
reconstruction and renovation of buildings and structures of Odessa city, while developing of the national design
standard, in the educational process.
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