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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. Hanpy>xeHo-1e(popMOBaHUI CTaH Ta 3aJIMMIKOBUI pecypc 3a1i300€TOHHUX KOHCTPYKIiH, iACUIeHUX 3a Iii

HaBaHTa>XE€HHI

2. Stress-strain state and remaining resource of reinforced concrete structures reinforced under load

Pedepar:

1. Inceprauifina po60Ta IpUCBsAYEHa BUPIlIEHHIO HAYKOBOI NPO06JIeMU BCTaHOBJIEHHS AiICHOTO HaIllpy>KE€HO-
Ie(pOPMOBAHOTO CTaHy 3a/1i300€ TOHHUX 3TMHAHUX Ta CTUCHYTO-3TMHAHUX KOHCTPYKIiH, MiACUIEHUX 3a i
HaBaHTAKEHHS i CTBOPEHHIO PO3PAXYHKOBUX METOAMK [1J151 IPOEKTYBAHHS Ta OLiHIOBAHHS HAIMHOCTI Ta
3aJIMIIKOBOTO PECYPCY TaKUX KOHCTPYKUiH. [IpOBEIeHO eKCIIEpPUMEHTAbHI JOCIiIP)KEHHS apMaTypHUX CTEPIKHIB,
3aJ1i306€TOHHMX 3TMHAHUX Ta CTUCHYTO-3TMHAHUX €JIEMEHTIB, MiJICUJIEHUX 332 OJHOYACHO] Jii HaBaHTaKeHHS
InvdepeHLiioBaHoro pisHs. Ha ocHOBI cuioBoi Ta gedopManiiHoi po3paxyHKOBUAX MOJEJIel HOPMaJIbHOTO
nepepisy po3po6sieHi METOAMKY PO3PAXYHKY 3a/1i300€TOHHMX 3TrMHAHMX Ta CTUCHYTO-3TMHAHUX €JIEMEHTIB,
MifcUyIeHyx 3a [ii HaBaHTaXXeHHsI. PO3po6ieHO TPUHLIMIIOBI MO/IeJi OLiHKM MMOBIPHOCTI 6€3BiIMOBHOI po60TU
3aJ1i306€TOHHMX KOHCTPYKLiH, MiJCUIEHUX 32 [ii HaBaHTa>XKEHHSI, a[JallITOBaHi 10 YMHHUX HOPM IIPOEKTYBAaHHS Ta
iCHYI0401 METOIMKM OLIiHKY HAZiIHOCTi HOBUX NIPOEKTHUX KOHCTPYKLil. [IpMHLIMIIOBUMYU OCOGIMBOCTSIMU

PO3pOo6JIEHUX MOJIeJIeN € ITPOIIO3uLlisl BpaXyBaHHS CTOXaCTUYHOTIO I1apaMeTpa piBHS HaBaHTaKE€HHSI KOHCTPYKIi B



neperyMOB OL[iHKY MIMOBIPHOCTI 6€3BiAIMOBHOi pO60OTH, 3aIIPOIIOHOBAHO MiAX0IY 40 BU3HAUYEHHS 3aJIUIIKOBOIO
pecypcy HiJCuIeHNX KOHCTPYKLIN.

2. The dissertation is devoted to the research of reinforced concrete bending and compressed-bending structures,
which are strengthened by increasing the cross section of reinforcement or reinforcement and concrete at one
time under loading. In the first section analysis of stress-strain state of reinforced concrete structures, methods of
forecasting (estimating) remaining resource of strengthened structures in operating conditions are presented. In
addition, the reliability analysis of strengthened reinforced concrete structures, the state of the calculation of the
actual reliability of the elements after reinforcement. The development of methods and programs for experimental
research of reinforced concrete bending and compressed-bending elements, reinforcement of which is performed
by the most common methods, namely increasing the cross section of reinforcement, reinforcement and concrete
(clamp) are develped. The presence of the load on the structure allows us to simulate the operation of the
strengthened structure in accordance with the actual operating conditions and the device of the reinforcement.
The third section presents the results of experimental research of bending and compressed-bending reinforced
concrete elements: not strengthened and strengthened with additional reinforcement and additional
reinforcement and concrete both (reinforced concrete jacket) with and without preloading during strengthening.
On the example the strengthening method by making of reinforced concrete jacket, as the most difficult to
perform and as a general case of strengthening of reinforced concrete structures by increasing the cross section,
some results were presented. The fourth section presents calculation methods of remaining strengthened
reinforced concrete structures bearing capacity. An important difference between the calculation of the force
model from code of DSTU B V.3.1-2: 2016 from the deformation model of calculation by DSTU B V.2.6-156: 2010 is
that it does not allow to estimate the stress-strain state of the structure at any cross section layer and any stages
but only in the limit state. The fifth section describes the computer modeling of strengthened r/c beams in the
application software, which were developed by the finite element method (FEM). Algorithms for creating a
geometrical and physical model, a loading model of strengthened structure, which would reflect the real
conditions of their operation and reinforcement, are proposed. The sixth section presents the results of
development and testing of the proposed methods, as well as analysis of the obtained values of qualitative and
quantitative indicators of reliability - reliability index o of bending and compressed-bending structures,
strengthened by increasing the cross section of reinforcement, both reinforcement and concrete under load. The
level of load acting at the time of strengthening is considered as an additional random value. Based on the analysis
of the obtained values of reliability indexes o and probability of failure-free operation P(o) the approaches to
determining the remaining resource of reinforced structures are proposed.
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