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Tema gucepranii:
1. HeniHi¥HMI omip 3a/1i306€TOHHUX €JIEMEHTIB i KOHCTPYKLill CUJIOBUM BIJIUBaM

2. Nonlinear resistance of reinforced concrete elements and structures of force

Pedepar:

1. O6'exT - poboTa Ta NOBEIiHKA 3a71i300€ TOHHUX €JIEMEHTIB i KOHCTPYKILiil i HABAHTA)KEHHSM; METa — CTBOPEHHS
PO3PaxyHKOBUX MOZEJIel Hallpy>XKeHO-4e()OPMOBAHOI0 CTaHy 3aj1i300€ TOHHUX €JIEMEHTIB, SIKi 103BOJISIIOTh
CHHTE3yBaTH MOHSTTS OIlip apMaTypH Ta OIip 6ETOHY B IIOHSTTS ONIOPY 3aJ1i300€TOHY, OPiEHTOBAHOTO HA 3HAYHE
CIIPOLIEHHS PO3pPaxyHKiB KOHCTPYKLiii OyAiBesib i ciopyh, CHiBBiZHOCHO 3 PyHIaMeHTaJIbHUMU ITOHSITTSMU Ta
TI0JIOKEHHSIMU HAayKU PO OIip MarepiasiB; METOAM — MaTeMaTh4He Ta (i3rnYHe MOJEIOBAHHS HAIMIPY>KEHO-
Ie(pOpMOBAHOTO CTaHy 3aBaHTA)KEHUX 3aJ1i300€TOHHUX €JIEMEHTIB B ACIEKTi HeJIiHIIHOro onopy 3a1i306€TOHY
CHJIOBMM BIIJIMBAaM Ha OCHOBI JaHMX MEXaHIYHMX METOiB BUIIPOOOBYBAHHSI; €KCIIEPUMEHTAJIbHI TOCTIiI>KEHHSI
3pa3KiB HaTYPHUX 3a/1i300€TOHHUX €JIEMEHTIB Y JJabOPaTOPHUX YMOBAX i3 3aCTOCYBaHHSIM MEXaHIYHUX Ta

€JIEKTPOTEH30METPUYHUX METO/IiB BUMipIOBaHb fedopMariiii MmaTepiasis; 3arajabHi METOOY TEOPETUYHUX Ta



€MIIipUYHUX JOCJIIPKEHb: aHaJIi3, CUHTE3, abCTparyBaHHsl, iHAyKLis, NeIyKLis; IepeBipKa OKPEMUX TEOPETUYHUX
I0JIOKE€HDb €KCIIEPUMEHTAJIbHUMU Ta TEOPETUYHUMU METOIAMU; BIIPOBA/IKEHHS PE3YJIbTATIB JOCIIKEHb Y
IIPAKTUKY Oy[iBHULTBA; HOBU3HA — PO3PO6JIEHO HOBY METO/IOJIOTIIO OLiHIOBAHHS HAIIPY>KEHO-A,e()OPMOBAHOIO
CTaHy 3a/1i300€TOHHUX €JIEMEHTIB B yMOBaX iX 3TMHAHHS Ta CTUCKAHHS Ha Pi3HUX CTalisX POOOTH; BIEpIIe
3aIIPOIIOHOBAHO BU3HAYATH IPOTMHU 327113006 TOHHUX €JIEeMEeHTIB 32 KpUBM3HAMU Ha [iJITHKaX MiX TpilmnHamu, 6e3
BHUKOPHUCTaHHSI CEPEJHbOTO [1Iepepi3y, K IIPOIOHYeE NepeBaskHa OiIbLIICTb JOCiIHUKIB; BIieplle po3pobseHa
MO/IeJIb PO3PaxyHKy HeCyuoi 3JaTHOCTI 3a/1i300€TOHHUX €JIEMEHTIB y TIOXUJIMX TIepepidax METOLOM PO3PaXyHKOBUX
OIIOPIiB 3aJ1i300€TOHY 3 ypPaxyBaHHSM PEJIbHUX Jiarpam ge(OopMyBaHHs MaTepiajliB Ta NIPUNAHATUX TilIOTe3; Ha
OCHOBI 3aIIPOIIOHOBAHOI flepopmaliiiiHoi Mozesi yIOCKOHAIEHO MeTO, PO3PaxyHKy THYYKHX [103alleHTPOBO
CTHCHYTUX €JIEMEHTIB Ta CTEP>KHEBUX aPKOBUX KOHCTPYKILil He iTepalilHUMU MeTonamHu (6e3 (peHOMEHOJIOTIUHUX
niAXo[iB); BIIepIIe OTPMMAHO CUHTE30BaHi MillHiCHI Ta JedopmaliiiHi (pisnko-MexXaHiuHi XapaKTepUCTUKU
3aJ1i3006€TOHY, SIK KOMIIO3UTHOTO Martepiaiy, 10 J03BOJIUIO PO3POOUTH 3arajbHUil MPAKTUYHUI METOJ, PO3PaXyHKY
HEeCy4oi 3aTHOCTi Ta )KOPCTKOCTI 3aJ1i300€ TOHHUX €JIEMEHTIB; po3p0o06yieHO MOI1(iKOBaHMI METO/, 3aCTOCYBaHHS
BBEJIEHUX PO3PaXyHKOBHUX OIOPiB 3aJ1i306€TOHY, SIKUI PO3KPUBAE IMPOKi MOXKJIMBOCTI PO3PaxyHKY 3a71i300€TOHHUX
€JIEMEHTIB; Pe3yJIbTaT — PO3PO6JIEHO METOJ0JIOTII0 PO3PAXYHKY 3a/1i300€TOHHUX CTEP>KHEBUX €JIEMEHTIB Ta
KOHCTPYKIi/l CTEP>)KHEBUX CUCTEM B PAMKaXx 3alIPOINIOHOBAHUX TilIOTE3; OOIPYHTOBAHO TEOPETUYHO Ta MiJTBEPAKEHO
€KCIIEPUMEHTAJIbHO TillOTEe3Y JIHIMHOCTI >)KOPCTKOCTI; 3aIIPOIIOHOBAHO 3JIEXKHOCTI [ II€PEBIPKU Ta YTOYHEHHS
€KCIIepUMEHTAJIbHUX JIAHUX; BUBeleHO GOPMYJIU JIs CepeiHIX Hallpy>KeHb 3YelJIeHHsI apMaTypy 3 6ETOHOM;
3aIpONIOHOBAHO CUHTE30BaHE MOHATTSI PO3PAXyHKOBOTO OIOPY 3aJ1i306€TOHY; pO3pO6JIEHO IIPOrpaMy PO3PaXyHKY
3aJ1i300€TOHHYUX €JIEMEHTIB Ta CTEPXHEBUX KOHCTPYKIIiii, 32 SIKOIO [IePeBipEHO YKCeJIbHI eKCIIEpUMEHTAaJIbHI aHi
3apyODKHMX Ta BITUM3HSIHUX [OCJIiIHYKIB;JONIOBHEHI CTaAlii HAPy>KeHO-1e(pOPMOBAHOTr'0 CTaHy 3a/1i300€ TOHHUX
€JIEMEHTIB; PO3PO06JIEHO METOAMKY PO3PaXyHKY MEePePi3iB 3a/1i300€ TOHHUX €JIEMEHTIB 3a LIEHTPAJIbHOTO PO3TATY,
3TMHY, TI03aLleHTPOBOTO CTUCKY, & TAKOXX METOAMKHU IIPY CKJIAHUX BUAAX 4e(POPMYBaHHS; pO3POOIEHO METOIVKA
L7151 iH)KEHEPHOTr'0 PO3PaxyHKY CTEP>KHEBUX CUCTEM CKJIaAHOI KoHirypaii; ramnyss — OyAiBHULITBO

2. Object - work and behavior of reinforced concrete elements and structures under load; aim - creation of
computational models of stressed-deformed state of reinforced concrete elements that allow synthesizing the
resistance of reinforcement and concrete resistance in the resistance of reinforced concrete, oriented to greatly
simplify the calculation of structures of buildings and structures in accordance with the fundamental concepts and
provisions of the science of material resistance; methods - mathematical and physical modeling of the strained-
deformed state of loaded reinforced concrete elements in the aspect of nonlinear resistance of reinforced
concrete to power influences on the basis of the data of mechanical test methods; experimental research of
samples of concrete reinforced concrete elements in laboratory conditions using mechanical and
electrotenzometric methods of measuring deformations of materials; general methods of theoretical and empirical
research: analysis, synthesis, abstraction, induction, deduction; verification of individual theoretical positions by
experimental and theoretical methods; introduction of research results into construction practice; novelty - a new
methodology for assessing the stress-strain state of reinforced concrete elements in the conditions of their
bending and compression at different stages of work is developed; for the first time, it was proposed to determine
the deflections of reinforced concrete elements by curvature in the areas between cracks, without using the
average section, as suggested by most researchers; for the first time a model has been developed for calculating
the bearing capacity of reinforced concrete elements over inclined sections by the method of design resistance of
reinforced concrete, taking into account the actual deformation diagrams of materials and accepted hypotheses;
on the basis of the proposed deformation model, the method of calculating flexible non-centrifugally compressed
elements and rod arch constructions is improved by non-iterative methods (without phenomenological
approaches); for the first time synthesized strength and deformation physical and mechanical characteristics of
reinforced concrete as a composite material were obtained, which made it possible to develop a general practical
method for calculating the bearing capacity and stiffness of reinforced concrete elements; a modified method of
applying the introduced design resistance of reinforced concrete has been developed, which reveals the broad
possibilities for calculating reinforced concrete elements; results - a methodology has been developed for



calculating reinforced concrete rod elements and the construction of rod systems within the framework of the
proposed hypotheses; reasonably theoretically and experimentally confirmed the hypothesis of rigidity linearity;
proposed dependencies to verify and refine experimental data; formulas are derived for the average stresses of
adhesion of reinforcement to concrete; are derived confirmed resistance of reinforced concrete; a program for the
calculation of reinforced concrete elements and core structures was developed, which verified the numerous
experimental data of foreign and domestic researchers; the stages of the stressed-deformed state of reinforced
concrete elements were added; have been developed methods for calculating the cross sections of reinforced
concrete elements for the central extension, bending, eccentric compression, as well as methods for complex
types of deformation; methods for the engineering calculation of rod systems of complex configuration have been
developed; field - construction
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