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Pedepar:

1. Inceprauiiina po60Ta NpUCBSYEHA JOCTIIKEHHIO HAlIPY>KeHO-1e(OPMOBAHOTO CTaHY 3a71i300€ TOHHUX KOCO
3irHyTHX 6aJI0K TaBpOBOro Npodino Ha OCHOBI OBHOI Aiarpamu gedopMyBaHHS 6€TOHY B 3aJI€KHOCTI Bif, piBHS
HaBaHTaXeHHs. Y po3fini 1 «AHasli3 BIVIMBY KOCOrO 3TMHAHHS Ha POOOTY 3a1i300€ TOHHMX 6aJI0K» IIPOaHali30BaHO
IUTaHHS MO0 PO3NOBCIOIPKEHHS 3a/1i300€TOHHUX €JIeMEHTIB TaBPOBOTO MPO(isio, Y SIKUX BUHUKAE SIBULE KOCOTO
nepopMyBaHHS, IPUYMHY BUHUKHEHHS KOCOTO 3TMHAHHS B TaKMX €JIeMEHTaX Ta MOro BILJIMB HA KOHCTPYKIIii.

[TpoBenenuit anasli3 siTepaTypHUX Ta iHINX iHPOPMaLiIHUX [KepeJl II0Ka3aB, 10 SIBUILE KOCOTO 3rMHAHHS IIHPOKO



PO3IOBCIOJ)KEHE B €JIEMEHTAX peasbHUX iCHyIouuX OyziBesib Ta cropyl,. PakTopy, sKi 10ro CIpUYMHIOIOTh, MOXKYTh
MaTH SIK CUJIOBUI, TaK i TEXHOJIOTIYHUI, KOHCTPYKTUBHUI Ta €KCILTyaTaliiHuN xapaktep. Koce 3ruHanHsA
CIIPUYMHIOE 3MiHU HATIPYXEHO-e(OPMOBAHOTO CTaHy B 3aJ1i3060€TOHHUX eJIEMEHTaX. MIoro BIIMB HEOGXiTHO
BPaxOBYBAaTH SIK [IPX PO3PaxXyHKax 3a HECYYOIO 3[IaTHICTIO, TaK i 3a IPUJATHICTIO 10 HOPMAaJIbHOI eKcITyaratii. bo
HaBiTh HE3HAYHUI BIIJIUB KOCOTO 3TMHAHHS 3MiHIOE XapakTep AedOopMyBaHHS 3a1i300€TOHHOTO 6aJIKOBOTO
esleMeHTa. Y po3nifi 2 «3acaay MoJesloBaHHS Hallpy>KeHO-1e(OopMOBaHOIO CTaHY B HOpPMaJIbHUX Ilepepizax
3aJ1i306€TOHHMX TaBPOBUX 6aJIOK [P KOCOMY 3TMHAHHI» BUKJIAJIEHO OCHOBHI [TOJIOJKEHHSI, HEOOXiJHi 1711 MO0y J0BU
MoOJeJell HallpyKeHO-Ae(POPMOBAHOrO CTaHy 0AJIKOBUX €JIEMEHTIB TABPOBOTO NMPO(IJIIO, MO 3a3HAIOTh KOCOTO
3rrHaHHs. OGrpyHTOBAHO BUOIp CUCTEMU KOOPAUHAT JJIsl TEOPETUYHUX NOCTiIKeHb. [I71 onucy Hanpy>XKeHo-
Ie(pOpMOBAHOTO CTaHy 3TMHAJIBHOTO €JIeMEHTa HeOOXiIHO 3HaTH II0JIOKEHHSI HEUTPaIbHOI JIiHil, siKe
XapaKTePU3y€eThCsl IEBHUMU NTapaMmeTpamu. [IpoaHanizoBaHo npouec ¢pOpMOYTBOPEHHSI CTUCHYTOI 30HU NIEpepisy i3
CHUCTeMaTHU3allielo 3a TPbOMA Ipynamu. BusezeHo popmysu 17151 BUSHAUEHHSI HANIPY>KeHb Y 6€TOHI CTUCHYTOI 30HU.
Y po3zini 3 «Mopeni HanpyKeHO-1eOPMOBAaHOI0 CTaHy B po3paxyHKax 06ajlok TaBpOBOro npodiio, siKi 3a3HAI0Th
KOCOTO 3TMHaHHs» PO3p00JIEHO MOJEJIi HAllPY>KeHO-Ae(POPMOBAHOI0 CTaHy 3aJ1i300€TOHHUX 0aJI0K TaBPOBOTO
npodifio 3 pisHUMU T€OMETPUYHMMU (POPMaMU CTUCHYTOI 30HU OETOHY: TPUKYTHUK (BANANOK 1.2), Tpanenis
(Bumapok 1.1, 2.1, 3.1), Tpanenis (Bunanox 1.3, 2.3), WATUKYTHUK (BUNATOK 1.4, 2.4, 3.4), MATUKYTHUK (BUNIAAOK 2.2, 3.2),
IIECTUKYTHUK (BUIanok 3.3). 17151 Ko>KHOI MoJiesli HaBeeHi BUpasy [J1s1 OOYMCIIeHHs! PiBHOZIHOI CTUCHYTOI 30HU
06eTOHy Ta KOOpJMHAT TOYKY ii npukiagaHHs. [IpencrasieHo 3arajbHUN Nifxif 00 BU3HAYEHHS TapaMeTpiB
HaMpyXeHO-1e()OPMOBAHOIO CTaHy. Y po3aisi 4 «MeToMKa eKCIIEPYMEHTAIbHUX JOCIIiIPKEHb [IPY KOCOMY
3TMHaHHI 313006 TOHHUX TaBPOBUX 6AJIOK» OMMCAHO XifI MiIrOTOBKY Ta IMPOBEIEHHS JOCTiI>)KeHb 3pa3KiB

3aJ1i306€ TOHHMX TaBPOBUX 6aJIOK [1JIs1 OTPUMAaHHS €KCIIEPUMEHTAIbHUX 3HAUEHb IIEPEMIILIEHb [IEPEPi3y Ta XapaKTep
YTBOPEHHS TpillMH. HaBeleHO KpecyleHHs 3pa3KiB, CXeMU PO3MillleHHS IPUIIAJIiB 111 BUMipIOBaHHS nedopMaliiil Ta
METOJIMKY IIPOBELIeHHS BUIIPOOYBaHb 3pa3KiB TaBpOBUX 6asioK. ONMKCAHO XapaKTep YTBOPEHHS TPIluH y
PO3TATHYTIH 30Hi Nepepisy Ta XapakTep pyHHyBaHHS 6€TOHY CTUCHYTOI 30HU. Y po3nini 5 «[IpakTuyne
3aCTOCYBaHHS Ta II€peBipKa po3po6sieHOI Teopii OIMCcaHHS HaNpy>KeHO-4e(OPMOBAHOrO CTaHy Ha 3pa3kax
TaBPOBUX 0AJIOK» HaBeJI€Hi IPUKJIAAYN PO3PaXyHKY MillHOCTi TaBPOBUX €JIEMEHTIB 3 pisHMMU (OPMaMU CTUCHYTO]
30HMU Ta IIPOAHAJII30BAHO HAIPYXKeHO-1e(OPMOBAHOI0O CTaH JOCIiAHUX 3pa3KiB TaBPOBUX 0ajioK. BUKOHaHO

HOpiBHﬂHHH HapameTpiB, OTPUMaHUX TEOPETUYHUM Td EKCIIEPUMEHTAJIbHUM LIJIIXOM.

2. The dissertation is devoted to the study of the stress-strain state of biaxial bended reinforced concrete T-
section beams based on a complete diagram of concrete deformation depending on the load level. In section 1
«Analysis of the biaxial bending impact on the work of reinforced concrete beams» the dissemination of reinforced
concrete T-profile elements in which the phenomenon of biaxial deformation occurs, the causes of biaxial bending
in such elements and its impact on structures are analyzed. As the literature and other information sources
analysis shows, the phenomenon of biaxial bending is widespread among the elements of existing buildings and
structures. The factors that cause it can be not only load but also technological, design and production nature.
Biaxial bending causes changes of the stress-strain state in reinforced concrete elements. Its influence must be
taken into account both in the calculations of the bearing capacity and suitability for normal work. Because even a
small impact of biaxial bending changes the deformation nature of the reinforced concrete beam element. In
section 2 «Principles of the stress-strain state modeling in normal sections of reinforced concrete T-beams under
biaxial bending» the basic principles which are necessary for the stress-strain modelling of reinforced concrete T-
section beams under biaxial bending are given. The choice of coordinate system for theoretical research is
substantiated. To describe the stress-strain state of the bending element, it is necessary to know the position of
the neutral line, which is characterized by certain parameters. All possible cases of the neutral line position in the
normal section of the reinforced concrete T-section beam with systematization into three groups are analised.
Formulas for determining the stresses in the compressed zone concrete are given. In Section 3 «Models of stress-
strain state in the calculations of T-beams, under biaxial bending» the models of stress-strain state of biaxial bent
reinforced concrete T-section beams with different geometric forms of the concrete compressed zone are shown:
triangular (case 1.2), trapezoidal (case 1.1, 2.1, 3.1), trapezoidal (case 1.3, 2.3), pentagonal (case 1.4, 2.4, 3.4),



pentagonal (case 2.2, 3.2), hexagonal (case 3.3). For each model the formulas of stress resultant Nc in the concrete
compressed zone and its application coordinates x0,Nc and yO,Nc are given. A general approach to determining
the parameters of the stress-strain state is presented. In section 4 «Methods of experimental research of
reinforced concrete T-beams under biaxial bending » the way of preparation and research of reinforced concrete
T -beams samples is described to determine experimental values of cross-sectional displacements and crack
formation features. The construction of experimental beams samples, placement schemes of devices for measuring
deformations and methods of testing T-beams samples are given. The crack formation features in the stretched
cross-sectional zone and the destruction features of the compressed concrete zone are described. In section 5
«Practical implementation and verification of the developed theory of the stress-strain state description on the
samples of T-beams» the stress-strain state of the T-beams samples is analyzed. Theoretical values of stress-strain
state parameters are compared with the experimental data.
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