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Pedepar:

1. Incepralist npucBsY€Ha BUPIlIEHHIO BAXJIMBOI HAYKOBO-TEXHIYHOI IIPO6IEMHU PO3POOKY OCHOB 3arajlbHoi
IedopmaliliHO-CUI0BOI MOJIeJli ONOpy 6€TOHY i 3a/1i306€TOHY, 3aCHOBAHO]I Ha Jiarpamax AiliCHOrO CTaHy Iepepisis
3aJ1i300€TOHHUX €JIEMEHTIB Ta HAITPaBJIEHOI HA PO3KPUTTS iX BHYTPIlIHbOI CTATUYHOI HEBU3HAYEHOCTI IIPU
3a0e3ne4yeHHi MeTO0JIOTIYHOI €JHOCTI BCiX pO3paxyHKiB 32 TpPaHUYHMMU CTaHaMu. B po6oTi oTpuMaHo
KOHTHHYyaJIbHY 3aJI€XKHICTb JjarpaMy CTaHy 3a1i300€TOHHUX €JIEMEHTIB «<MOMEHT-KPUBHHA», KA Ma€
(PYHKLiOHAJIBHY €IHICTb 3 Aiarpamoro nedpopMyBaHHS OETOHY «HANPY>KEHHs-Hedopmalii», TpaHCHOPMYEThCS B Hel
Ta 3abe3reyvye MeTOI0JIOTIYHY €IHICTh PO3PaxyHKIB 3a71i300€ TOHHUX €JIeMEeHTIB. 3aIIPOIIOHOBAHO CIIOCIO PO3KPHUTTSI
BHYTPIIIHBO] CTaTUYHOI HEBU3HAYEHOCT] IlepepisiB 3a1i306€TOHHMX eJIeMEeHTIB Ha Oy[b-Kiil cTapii ix
Ie(pOopMyBaHHS UIJIIXOM JJONIOBHEHHS CUCTEMU CTaTUYHUX, TEOMETPUYHUX i (i3UYHUX CIiBBiIHOIIEHDb €JIEMEHTA
Iiarpamolo CTaHy «MOMEHT-KPUBUHA» Ta IT'SITUIIaPAMETPUYHOIO (QYHKLi€I PAHUYHUX JepOopMallili CTUCHYTOTO

0eToHy, yuM 3a6€e3I1e4eHO CYyTTEBE CKOPOYEHHS iTepaliiiHuX olepalill y po3paxyHKax. 3allpOIIOHOBAHO IIPSIMUM



CIoci6 BU3HAYEHHS KPUBUHU 3a/1i300€TOHHUX €JIEMEHTIB 6€3[10CePeHbO 3 Jliarpam CTaHy «MOMEHT-KPUBUHAY, YUM
CYTTEBO MiJBUIIEHO €(PEKTUBHICTh 3aCTOCYBAHHS €HEPreTUYHMX METOiB PO3PAxXyHKY IPOTUHIB Ta yIOCKOHATIEHO
METOJIMKY PO3PaxyHKY iX TPillIMHOCTIKOCTi 3 YHUKHEHHSIM BIIJIMBY HU3KM €MIIIPUYHUX [1apaMeTpiB i KoedillieHTiB.
PesysibTaTi 4OCIiIKEHb PO3BUBAIOTH 3arajbHy TEOPilo TepopMyBaHHS OETOHHUX Ta 3a1i300€ TOHHUX €JIEMEHTIB,
yIOCKOHAIIOITh METO/IU iX PO3PaXyHKY 32 TPAHUYHMMU CTAHAMU Ta CIIPUSIOTh 3aCTOCYBAHHIO €IMHUX
METOJIOJIOTIYHUX [IEPELYyMOB M1 iX BUKOHAHHS. OTprMaHa 3aJIEXKHICTh AiarpaMy CTaHy «MOMEHT-KPUBUHA»
3abe3nevye iHTerpajabHy OLiHKY Hallpy’KeHO-Ae(OpPMOBaHOIO CTaHy IepepisiB 3a/1i300€ TOHHUX €JIEMEHTIB Ha OYyIb-
Kil cTafii ix geopMyBaHHS. AHQIITUYHI PilllEeHHS iHTErPaJbHUX 3aJIEXKHOCTEN «MOMEHT-KPHMBHHA», OTPUMaHi 3a
eKCTpeMasibHUM Kputepiem Oepma, 03BOJISIOTh IPOTHO3YBATH HE TiIbKA TPAaHUYHY KPUBUHY YU IPAaHNYHI
nedopmalii kpanoBux (pidp CTUCHYTOro GETOHY B 3aJ1i300€TOHHUX €JIEMEHTAX, ajle ¥ iX Halpy>XKeHo-
nedOpMOBAHMI CTaH 3arajoM. BusHaueHHs KpUBMHU 6e3110CepeHbO 3 JiarpaM CTaHy «MOMEHT-KPUBUHA»
3abe3revye 3aMKHYTICTb PillleHb «KOPCTKICTb-KPUBUHA-TIPOTUH» Y PO3PaXyHKax 3aj1i300€ TOHHUX €JIEMEHTIB 3a
rpaHMYHMMU CTaHaMU. B CyKylHOCTi OTpMaHi pillleHHS MOXYTb CJIYTYBaTA OCHOBOIO ISl [TOAAJIBIIOTO PO3BUTKY
3arajibHoi Teopii 6eToHy Ta 3a7i3006eToHy. Po3po6sieHi MeTou po3paxyHKy HOpMaJlbHUX II€pepi3iB 3a1i300€ TOHHUX
€JIEMEHTIB 33 TPAHUYHMMU CTAaHAMU PEAi3yIOThCS 32 KOMIIAKTHMMU aJITOPUTMAMU SIK B iH)XKEHEPHIl, TaK i B
IIporpamHill iHTepripeTatii, a miarotrossyeHi Ha iX OCHOBI peKoMeHZallii 3 po3paxyHKYy 3aJ1i300€TOHHUX €JIEeMEeHTIB
KoHCTpykUii npuitHaTi HOIBK (M. KuiB) 11 BUKOpUCTaHHS Ipy po3poolii Ta BHOCKOHAIEHHI HalliOHaIbHAX
HOPMAaTMBHUX JJOKYMEHTIB. Pe3ysibTaTu 4OCiIKeHb 3HANIIIN [TPaKTUYHE 3aCTOCYBAaHHS B TPOEKTHUX OpPraHisallisax
PiBHeHCBKOI, BonnHCBKOI Ta JIbBIBCbKOI 06s1aCcTeil MPU MMPOEKTyBaHHI OyiBeJbHUX 06'€KTiB )KUTIOBOTO,
rPOMAaJICBKOrO Ta CiJIbChKOTOCIIONAPChKOT0 IPU3HAYEHHS. MaTepiany NOoCiIKeHb 3alIpOBA)KEH] B HABYaJIbHUN
IIPOLIEC 3aKJIaJIiB BUILOI OCBITH NpU MiAroToBLi (axiBLiB 6yaiBesbHOro npodimo. Kio4osi cioBa: 3a1i300€TOHHI
€JIEMEHTH, MOZIEJIb OTIOPY, )XOPCTKICTh, iarpaMu CTaHy, TpaHMYHI gedopmaliii, Hecyda 34aTHICTb,
TPIlIMHOCTINKICTb, TPOTUHU.

2. The dissertation is devoted to solving an important scientific and technical problem of developing the
foundations of the general strain and force model of concrete and reinforced concrete resistance, based on the
reinforced concrete elements sections real state diagrams and aimed at the disclosure of their internal static
uncertainty, while ensuring the methodological unity of all calculations by the boundary states. In this work, the
continuity dependence of the reinforced concrete elements state diagram the "moment-curvilinear", which has
functional unity with the concrete deformation diagram the "strain-deformations”, transforms into it and provides
the methodological unity of reinforced concrete elements calculations, is obtained. The method of disclosing the
internal static uncertainty of reinforced concrete elements sections at any stage of their deformation is proposed
by completing the system of static, geometric and physical relations of the element with the state diagram the
"moment-curvilinear" and the five-parameter function of the compressed concrete boundary deformations, which
provides a significant reduction of iterative operations in calculations. The method for determining the reinforced
concrete elements curvature directly from the state diagrams the "moment-curvilinear" is proposed, which
substantially increased the efficiency of the energy methods application for deflections calculating and improved
the calculating method of their crack resistance with the avoidance of the influence of a number of empirical
parameters and coefficients. Research results develop a general theory of concrete and reinforced concrete
elements deformation, improve methods of their calculation by the boundary states and promote the use of
common methodological prerequisites for their implementation. The obtained dependence of the state diagram
the "moment-curvilinear" provides an integral estimation of the stress and deformed state of the reinforced
concrete elements cross sections at any stage of their deformation. The analytical solutions of the integral
dependences the "moment-curvilinear", obtained by the extreme Fermat criterion, allow us to predict not only the
boundary curvature or limiting deformations of the compressed concrete boundary fibers in reinforced concrete
elements, but also their stress and deformed state in general. The curvature determination directly from the state
diagrams the "moment-curvilinear" ensures the closure of the solutions "stiffness-curvilinear-deflection” in the
reinforced concrete elements calculations at the boundary states. Together, the solutions obtained can serve as
the basis for the further development of concrete and reinforced concrete the general theory. The developed



methods of calculating the normal cross sections of reinforced concrete elements at the boundary states are
realized by compact algorithms in both engineering and programmatic interpretations, and the recommendations
on the reinforced concrete elements of structures calculation prepared on their basis are adopted by RIBS (Kyiv)
for use in the development and improvement of national normative documents. The research results have found
practical application in the engineering organizations of Rivne, Volyn and Lviv regions in the construction objects
design for residential, public and agricultural purposes. Research materials are introduced into the educational
process of higher education institutions in the preparation of specialists in the construction profile. Key words:
reinforced concrete elements, resistance model, stiffness, state diagrams, limit deformations, bearing strength,
crack resistance, deflections.
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