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1. MeToposioris OLiHIOBaHHS HECYYOi 3[IlaTHOCTI 3a71i300€ TOHHUX i KaM'STHUX KOHCTPYKLi/ 3 BUKOPHUCTAaHHIM YMOB
€KCTPEMYMY Jle(pOpMYBaHHS

2. Methodology for assessing the bearing capacity of reinforced concrete and masonry structures using conditions

of extreme deformation

Pedepar:

1. Inceprauifina po60Ta IpUCBIYeHa BUPIlIEHHIO aKTyabHOI HAyKOBO-TEXHIYHOI TPO6JIeMU OL[iHIOBAaHHS HECY4Oi
3/1aTHOCTI 3aJ1i300€TOHHUX i KAM'SIHUX KOHCTPYKIIill 3 BUKOPUCTaHHSIM YMOB €KCTPEMYMY Je(POPMyBaHHS.
MaremaTuyHui anapat Teopii 1aCTUYHOCTI afaNTOBAHO [0 6€TOHY Ta Kam'stHOI Ki1afku. [1py joMiHyBaHHI
nedopmariii 3cyBy 3aCTOCOBYIOTbCSI PO3PYBHI PillleHHS ~~Ta MPUHLMII BipTyaJIbHUX WBUIKOCT~eH. [InacTuyHa
Iedopmaliis JoKanizyeTbCsl y TOHKUX LIapax Ha MOBEPXHI pyHHYBaHHSI, CyCifiHi 06J1aCTi BBXXAIOThCS >)KOPCTKUMU.
BesinumHa rpaHMYHOrO 3yCUJIIS BifIIOBigae MiHIMyMy IIOTY>KHOCTI IJIaCTUYHOI fedopmanii. Po3B’a3aHi 3agadi
ONopy 6ETOHHUX i KAM'SIHUX €JIEMEHTIB [P LIEHTPAJIbHOMY Ta MiCLIEBOMY CTUCKY Ta CyMiCHiil [1ii BEpTUKAJIbHUX i

rOpPU3OHTAJIbHUX CUJI. Bu3HaueHa Hecyda 371aTHICTh 6aJKOBUX 3aJ1i300€TOHHUX KOHCTPYKLiN 32 MOXUINMU



nepepizamu, KOPOTKUX KOHCOJIEN, GETOHHUX i KaM'STHUX OIOP IIPU MiCLI€BOMY CTUCKY, LIETJITHUX IIPOCTIiHKIB IIpU
CEMCMIYHUX BIUIMBAX. /17151 YHUKHEHHS BTPATH HECYYOi 34aTHOCTI 32 HOPMJIBHUMU TI€pepisaMy KOHCTPYKLIiH, IO
3TMHAIOTHCS, IPU PYMHYBaHHI 6€TOHY UM KaM’siHOI KJIaIKM CTUCHYTOI 30HU BCTaHOBJIEHI 3HaY€HHSI iX TPaHUYHO]
BiJHOCHOI gedopmaliii, KOTpa BiIoBifae MakCUMyMy AedOpMyBaHHS 6€3 «MaKpOAECTPYKTypuU3alii». BusHaueHo
HECy4y 3JaTHICTb 32 HOPMaJIbLHUMU IIepepizamu apMOBaHUX BUCOKOMIIIHOIO IT03[I0BKHbOIO apMaTypPOIO

3aJ1i306€ TOHHMX KOHCTPYKLi Ta 3aJIMIIKOBUII peCcypc lepeapMoBaHUX M03J0BKHbOI0 apMaTypoIo 3a1i300€ TOHHUX i
apMOKaM'JHUX 6aJsloK. PO3p06JieHi iHKEHEPHI METOIM PO3PAXyHKY HECYUOi 3JaTHOCTi KOHCTPYKIiH, YAOCKOHAJEH] iX

KOHCTPYKTUBHI pillIEHHS

2. 1. In the first chapter of the dissertation, the main stages and perspectives of the development of the theory of
plasticity and variational calculus, discrete and discontinuous solutions, strength conditions for quasi-brittle
materials, which include concrete and masonry, are analyzed. The analysis of methods for calculating the bearing
capacity of reinforced concrete and masonry structures under shear confirms the possibility of their improvement
based on solving problems of the strength of members by the variational method, taking into account the specifics
of the stress-strain state. When evaluating the bearing capacity of reinforced concrete beams reinforced with
high-strength reinforcement in a normal section using a nonlinear deformation model, in order to avoid sudden
failure of concrete, it is necessary to establish the limit strain, the value of which is unambiguously uncertain. In
the second chapter, the mathematical apparatus of the theory of plasticity is adapted for solving problems of the
strength of concrete and reinforced concrete members. Velocity jumps in the directions tangential and normal to
the failure surface are considered, which is due to the dilatancy of concrete in the limit state. The value of the limit
load corresponds to the minimum power of plastic strain in a thin layer on the shear surface. A check of the
adapted mathematical apparatus was carried out when using discontinuous solutions under the Balandin-Heniev
strength condition under plane strain and plane stress. In the third chapter, the strength of concrete and masonry
members was evaluated by the variational method under axial and eccentric compression, combined action of
vertical and horizontal load, local one-sided and two-sided compression. The kinematic schemes of failure are
proposed and dependences for calculating the strength of members are obtained. The influence of determining
factors has been established. The combination of the characteristics of the strength of bricks and stones of the
correct shape and the strength of mortar seams, for which the masonry can be considered monolithic and the
calculated cross-section passes through the brick (stone) are determined The fourth chapter is devoted to the
assessment of the bearing capacity of beam reinforced concrete and reinforced masonry structures according to
the normal section. The value of the limit strain of concrete oR on the "stress-strain" diagram of compression, upon
reaching which the macrodestructuring of concrete (masonry) occurs, is set. To determine its level, the extreme
principle in the theory of plasticity is applied: the maximum stress increment during deformation, the most
possible without macrodisruption of the structure of concrete or masonry. For ease of use, the limited descending
branch of the diagram is described by a polynomial of the 5th degree harmonized to the fractional-rational
function, which makes it possible to obtain sufficiently simple dependencies for determining the parameters of the
compressed zone of concrete. Based on the obtained results, a methodology for assessing the bearing capacity in
normal cross-sections of beam-reinforced concrete structures reinforced with high-strength reinforcement, as
well as reinforced concrete and reinforced masonry structures, over-reinforced in normal cross-sections as a
result of damage to their compressed zone during operation, is proposed. The fifth chapter is devoted to the
assessment of the bearing capacity of structures based on the solution of shear strength problems obtained by the
variational method. The calculation of the bearing capacity of reinforced concrete beams in an inclined section is
based on the combination of the results of solving the problems of the strength of the inclined compressed strip in
the zone near the support and the strength of the elements behind the dangerous inclined crack, taking into
account the wedge-shaped compressed zone. The bearing capacity is taken as the smaller of the values of the
shear force, taking into account the influence of concrete and shear reinforcement in both cases. A method of
calculating the bearing capacity of reinforced concrete corbels on an inclined strip, taking into account the
peculiarities of its stress-strain state, masonry structures under the combined action of vertical and horizontal
(seismic) loads, at the local compression of supporting sections, has been developed. In the sixth chapter, the



results of comparing the strength values of the elements and the bearing capacity of the structures, calculated
according to the proposed methods, with the experimental ones obtained by the author and other researchers,
which confirm their reliability, are given. The seventh chapter engineering methods for calculating the bearing
capacity of structures have been developed, and their constructive solutions have been improved.
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PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue IlpizBuie Im's ITo-6aThKOBI [iuyrin Cepriit enoposuy
rOJIOBH pajgu

Bnacue IIpizBume Im's [1o-6aTbKOBI Mivyrin Ceprii enoposuy
rOJIOBYIOYOTO Ha 3acigaHHi

BignoeBigassHHUI 3a MiATOTOBKY l'anincepka TeTsHa AHaTOJIIiBHA

00JIIKOBHX JJOKYMEHTIB

PeecTparop VkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




