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Pedepar:

1. O6'eKTOM HOCHIIKEHHS € pOoOOTa 3a1i300€TOHHUX IIEPEKPUTTIB Ta IIePeXPECcHO-0aJIKOBUX CUCTEM 3 BPaxXyBaHHSIM
3MiHU KPYTUJIbHUX JKOPCTKOCTEN iX €JIEMEHTIB. BupilleHa BaXkjiMBa HAyKOBO-TEXHIYHA 3a7,a4a PO3PaXyHKY
3aJ1i306€TOHHMX [IEPEeXPECHO-0aJIKOBUX CUCTEM Ta IIEPEKPUTTIB 3 BpaXyBaHHSIM 3MiHU KPYTUJIBHUAX KOPCTKOCTEN
€JIEMEHTIB Bif] yTBOPEHHSI HOPMaJIbHUX TPIlIMH. MeTOI0 LOCIiIKEHHS € PO3PO6IEHHSI METOJUKU PO3PAXYHKY
3aJ1i306€ TOHHUX [IEPEKPUTTIB Ta [1IepeXpeCHO-0aJKOBUX CUCTEM 3 BpaXyBaHHIM 3MiHU KPYTUJIBHUX XOPCTKOCTEH iX
€JIEMEHTIB BiJ], yTBOPEHHSI HOPMaJIbHUX TPillMH. MeTOY AOCIIIPKEHHS — TEOPETUYHI MeToY Oy liBEeJIbHOI
MexaHiky, nporpamuuil kommiekc JIIPA-CATIP, komm'totepHa nporpama Excel 3 Bukopucrannsam Visual Basic,
eKCIIepMMEHTAaJIbHI LOCTiIKeHHs (PparMeHTy 3a/1i306€TOHHOI IlepexpecHo-6a1KkoBoi cucremu. HaykoBa HOBU3HA
pob6oTu: Brieple AoBeJeHO, 110 BUKOPUCTAHHS CKiHYeHUX eJIEeMEeHTiB TOHKOI IIJIMTY He MPaBUJIbHO Bimobopaxkae
3yCHUJIJISL B IIMTI 6is1st ONOP, HA TPaHSIX ILJIUT, 61711 30CepeIKeHUX CUJI YEPE3 He BpaxyBaHHS JOTUYHUX HAIIPY>XEHb
Bifl, Kpy4Y€HHS 10 TOBLIVHI MJIMTH; BIOCKOHAJIEHO METOJ, CTPMKHEBOI allpOKCUMaLlii po60TH CYLIbHOI IINTY, [1e

IIOKa3aHO, K BU3HA4YATH KPYTUJIbHY )KOpCTKiCTb AIIPOKCUMYIOYNX CTpI/I)KHiB; B OCKOHAJIEHO KJIQCUYHUU METony



nepeMilleHb [7151 pO3paxyHKy IepexpecHO-0aJKOBUX CUCTEM, B SIKOMY OIIOPHi MOMEHTH i peakliii BU3BHa4aloThCs
L7151 CTPYDKHS 3MIHHOTO I1epepi3y 6e3 36ibIeHHs KiJIbKOCTi HEBiIOMUX B CUCTEMI PiBHSIHb; OTpUMasla OHabIIii
PO3BUTOK METOJMKA BU3HAUYEHHS KPYTUJIbHOI Y)KOPCTKOCTI 3aJ1i300€TOHHOT O €JIeMEeHTa 3 HOPMaJIbHUMU TPilllMHaAMU,
sIKa PO3BMHEHA HA €JIEMEHTI TaBPOBOT'0 Iepepi3y 3 MOJINYKOIO B PO3TSITHEHil 30Hi; OTpUMasla MoJajIbIIoro PO3BUTKY
METOJIMKA PO3PaxyHKY 3ajli300€TOHHUX CTATUYHO HEBM3HAUYEHUX CHCTEM, JI€ Ha BiIMiHY BiJl iCHYI0UMX METO/iB
KPyTWJIbHA i 3TMHaJIbHA YKOPCTKOCTI iTepalifiHO 3MiHIOIOThCS y 6araTbox Mepepisax KO>KHOTO CTPWKHSL. Pesynbratu
Iyceprauii 6yayTh BUKOPUCTAHI [IpY pPo3po61ii 3MiH 10 HallioHanbHUX OyiBesbHUX HOpM YKpainu JIBH B.2.6-98: ta
JCTY B B.2.6-156 B 4acTHHi pO3paxyHKy €JIEMEHTIB Ha KPy4€HHsI

2. The object of the research is the performance of reinforced concrete slabs and cross-beam systems taking into
account the variation of torsional stiffness of their elements. The purpose is to develop a calculation methodology
for reinforced concrete slabs and cross-beam systems that accounts for variations in the torsional stiffness of their
elements caused by the formation of normal cracks. The research methods include theoretical methods of
structural mechanics, the LIRA-SAPR software package, Microsoft Excel with Visual Basic, and experimental
studies of a reinforced concrete cross-beam system. The scientific novelty of the work: it has been proven that the
use of finite elements of thin plates incorrectly reflect the internal forces in the slab near supports, slab edges, and
concentrated loads due to the omission of shear stresses from torsion across the plate’s thickness; the cross-beam
system method for modeling the behavior of solid slabs has been improved, showing how to determine the
torsional stiffness of the beams; the classical displacement method for calculating cross-beam systems has been
refined, allowing support moments and reactions for bars with variable cross-sections to be determined without
increasing the number of unknowns in the system of equations; the methodology for determining the torsional
stiffness a T-section element with the flange in the tension zone with normal cracks has been developed; the
methodology for calculating statically indeterminate reinforced concrete systems has been further advanced,
where the torsional and flexural stiffnesses are iteratively varied across multiple cross-sections of each bar. The
results of the dissertation will be used in the development of amendments to the national building codes of
Ukraine, DBN V.2.6-98 and DSTU B V.2.6-156, in the section relating to the calculation of elements under torsion.
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