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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3paxyHKOBi MOZ€JIi CUJIOBOTO OIOPY CKJIQAHOHAIPY>KEHUX IIPOTriHHUX 3a71i300€TOHHUX KOHCTPYKLIii 3

ypaxyBaHHSIM [l MaJIOLMKIJIOBOTO HABAHTAKEHHSI BUCOKUX PiBHIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The calculated modelsof forceresistance of complex stress spanreinforced concrete structures taking into account
the action of low-cycle load of high levels

Pedepar yKpaiHCBKOIO:

O06'eKTOM JOCTiIKEHHS € CTATUYHO BU3HAYEHi Ta CTaTUYHO HEBU3HAYEeHi OJIHO-, IBO- i 6araTONpPOriHHi
3aJ1i306€TOHHI KOHCTPYKIii 6a104HOr0 TUILY, B SIKUX OKPIM IIJIOCKOTO MOXXE BUHUKHYTU 3arajlbHUN BUMATIOK
HaIlpy>KEHOTO CTaHy. MeTa po60Tu? JOCiI)KEHHS BIJIMBY 3HAKO3MIHHOTO Ta 3HAKOMOCTIHOTO MaJIOLMKJIOBOTO
HaBaHTaXe€HHSI BUCOKUX PiBHIB Ha MIlIHiCTb, 1e(POPMATUBHICTh Ta TPIMMHOCTINKICTh MPOTiHHUX 3a71i300€ TOHHUX
KOHCTPYKIIii1 3 ypaxyBaHHSIM KOHCTPYKTUBHUX YAHHMUKIB Ta iX MiJiCUJIEHHS, BIOCKOHAJIEHHS lepopMaliiliHOro
METO[ly IXHbOT'O PO3PaxyHKY, PO3p00Ka PO3PaxyHKOBUX MOJIeJIEN IXHBOTO CUJIOBOTO ONOPY 3 YPAXyBaHHIM (Pi3UYHO]
HeJIiHIMNHOCTI 6€TOHY i apMaTypH, YTOYHEHHS Ta PO3BUTOK 3arajlbHOTO iH)KEHEPHOTO METO/y PO3PaXyHKY iXHbO]
MiLIHOCTi. MeTOon1 JOCiIPKEHHAIIOATAI0Th Y 3aCTOCYBaHHI KOMILJIEKCHOTO MiAXOAY 3 BUKOPUCTAaHHSIM TeOpii
MaTeMaTU4HOrO IIJIaHYBAaHHS 6araTo(akTOPHUX HAaTYPHUX i YNCJIOBUX €KCIIEPUMEHTIB, edopMaliiiHuX Ta
negopmManiliHO-CUIOBUX METOIiB BUBHAUEHHS iX HECY4Oi 3TATHOCTI i3 3acTOCyBaHHAM (HEHOMEHOJIOTIUHUX
KpUTepiiB MilTHOCTi 6€TOHY 11 apMaTypH (B TOMY YMCJIi BTOMHOI MIIJHOCTI), fiarpam ix cTaHy, a TaKO>X METOZB
MeXaHiK1 PyHHYBaHHS KOMIIO3UTHUX MaTepiasiB Ta iH. 3a pe3ysibTaTaMu 4OCJiIpKeHb OYJIM BUSIBJIEHI OCHOBHI
3aKOHOMIpHOCTI Ae(pOpMYyBaHHS, TPILIMHOYTBOPEHHS Ta PyVHYBaHHS [IPOTiHHUX 3J1i300€ TOHHUX €JIEMEHTIB B 30Hi
CYMICHOI [iii TonepeyHnx CUJjl Ta 3rMHaJIbHUX MOMEHTIB IIPYU MaJIOLMKJIOBOMY HaBaHTaXKEHHI. by BCTaHOBJIEHI
CYTTEBI BiIMiHHOCTI HaNIpy>kKeHO-11e(POPMOBAHOT'O CTaHy JOCJIIHUX €JIEMEHTIB IIPY 3HAKO3MiHHOMY HaBaHTa)KEeHHI,
sIKi XapaKTepU3yI0ThCS YTBOPEHHSIM Ta PO3BUTKOM HAaCKPi3HMX HOPMaJIbHUX TPIlIMH Y 30Hi YUCTOrO 3rUHY i
IepeXpeCHUX MOXUINX TPIlllMH Ha IXHIX MPUONOPHUX HinsgHKax. ITicss 06po6Ku JaHMX 33 OIIOMOTOI0 IPOTrpaMu
COMPEX oTpuMaHi MaTeMaTU4Hi MOJIeJli OCHOBHUX [1apaMeTpiB NIPale3aTHOCTI JOCHiIHUX €JIeMEeHTIB, SIKi pa3oM 3
pesyabTaTamu moaemoBaHHsl HIIC 3a71i306€eTOHHUX KOHCTPYKIIiH HIJIIXOM HEJIiHIMHUX CKIHU€HO-€eJIEeMEHTHHUX
po3paxyHkiB 3a gonomoroto [1K "Jlipa CAITP" no3Boanau po3podutu QizuyHi MOJiesli OTIOPY 3a3HAaYEHUX €JIEMEHTIB
BKa3aHOMY HaBaHTAXEHHIO Ta CTBOPUTU aHAJITUYHI pO3PaxXyHKOBI MOAEJi iXHbOI BTOMHOI MilIHOCTi. OTprMaHi
PEe3yJIbTaTU JOCIiIKEHb YaCTKOBO BIIPOBAKEHI B [it04i HallioHambHi HOpMU nTpoekTyBaHH [IBH B.2.6-98:2009,
JBH B.2.6-100:2010, ICTY B.B.2.6-156:2010, ICTY-H b B.2.6-205:2015, ICTY E B.2.6-207:2016, B miCThOX
MoHorpadisx, M'sTb0X HaBYaJIbHUX IIOCIOHMKAX, OMTy6IiKOBAHUX CTATTSIX, @ TAKOXK IPU 0OCTEKEeHH] Ta HiC1yIeHH]

[IOIIKO)KEHUX CUJIOBUMU BILJIMBaMU 0aJIKOBUX 3a/1i300€ TOHHMX KOHCTPYKLi, y HAaBYaJIbHOMY IIPOLEC.

Pedepar aHr1iliCbKOIO:

The object of the study are statically determined and statically indeterminate one-, two- and multispan reinforced
concrete beam-type structures, in which, in addition to the flat one, a general case of a stressed state can arise.
The aim of the work is to investigate the influence of reversed and intermittent low-cycle high levels loading on
the strength, deformability and crack resistance of span reinforced concrete structures, taking into account the
constructive factors and their reinforcement;to improve the deformation calculation method;to developthe
calculated models of their strength resistance, taking into account the physical nonlinearity of concrete and
reinforcement;to developthestrength calculationgeneral engineering method. The methods of investigationis an
applying of complex approach based on the theory of multifactorial experiments mathematical planning, on the
deformation and deformation-strength methods for determining their bearing capacity using the
phenomenological criteria for the concrete and reinforcement strength (including fatigue strength), their state



diagrams, and methods of composite materials fracture mechanics, etc. Accordingtotheresearchresults,
themainregularitiesofdeformation, crackingandfractureofspanreinforced
concreteelementsinzoneofcombinedactionoftransverseforcesandbendingmomentsunderlow-
cycleloadingwereestablished.Significant differences between the stress-strain state of specimens under the action
of the reversed cyclic load were found, which are characterized by the formation and development of normal
bracks in zone of pure bending and cross inclined cracks on their areas near supports.After the data processing
using the COMPEX program, mathematical models of the basic performance parameters of the experimental
elements were obtained, which together with the results of the reinforced concrete structures stress-strain
statemodeling by means of nonlinear finite-element calculations with the help of PC "Lira SAPR" made it possible
to develop the physical models of element resistance to the specified loading and to create the analytical
calculated models of their fatigue strength. The results of the research are partially implemented to the current
national standards for the design (SBN B.2.6-98: 2009, SBN B.2.6-100: 2010, SSTU B.B.2.6-156: 2010, SSTU-N B.2.6-
205: 2015, SSTU B V.2.6-207: 2016). They are presented in 6 monographs, 5 textbooks, published articles, and they
are appliedat the examination and reinforcement of beam reinforced concrete structures damaged by force
influences, and also in educational process.5481
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