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1. Hanpy>keno-gedopmoBaHuil CTaH, MIIJHICTb Ta TPIMIMHOCTIMKICTb BY3J1iB MOHOJIITHUX paM Ta HEPO3Pi3HUX 6aJIOK

3 apMaTypoIo HANPY>KEHOI0 Ha 6EeTOH

2. Stress-strain state, strength and crack resistance of nodes of monolithic frames and continuous beams with

reinforcement stressed on concrete

Pedepar:

1. lucepranist npucBsYeHa AOCIiI)KEHHIO HAalIPYy>KeHO-11e(pOPMOBAHOT'O CTaHy, MIlJTHOCTi Ta TPIillMHOCTINKOCTI
BY3J1iB MOHOJIITHUX paM Ta HEPO3Pi3HUX 06aJIOK 3 KPMUBOJIiHIIHOIO apMaTypolo, HAIIPY)XEHOIO Ha OeTOH. B naHii
pO6OTI BUKOHAHUH OIJIS[, JITepaTypy Ta IPOAHaNi30BaHO METOOVKY PO3PaxXyHKIB By3JIiB MOHOJITHUX paM Ta
HEpO3pi3HUX 6aJIOK 3 IToNlepeIHbO-HAIIPYKeHOI0 apMaTypolo (6e3 34erieHHs 3 6eTOHOM). 1711 BU3HAYeHHS BILJIMBY
KPUBOJIiHINIHO] HAalIpy>)KeHOI apMaTypy Ha MIilJHICTb (TPIiliMHOCTIIKICTh) By3J1iB HEPO3Pi3HUX 6AJIOK Ta pam OyIu
3alIPOEKTOBAHI Ta BUTOTOBJIEH] JOCiIHI 3pa3ku, KOHCTPYKLiS SIKMX JO3BOJINJIA aHAJII3yBaTH HAIIPYKEHO-
IepOopMOBaHMI CTaH, IPOLEC TPIMMHOYTBOPEHHS Ta HECYYy 3[aTHICTh B 3aJIEKHOCTI Bifi pi3HOr0 KyTa HaXujy

[IOTIEpEIHbO HAIIPY>KEHOI apMaTypH 3 HaTIroM Ha 6eToH (6e3 3ueryieHHs: 3 6eToHOM). [Ticis 06poOKy OTpUMaHUX



Pe3yJIbTaTiB €KCIIEPMMEHTAIbHUX JOCIiIP)KEHb, HA OCHOBI Iil0YMX HOPMATUBHUX JOKYMEHTIB, 3aIIPOIIOHOBAaHO
BJJOCKOHAJIEHUI METOJ, PO3PaxyHKy MIIJHOCTi IOXUJIMX [I€PEPi3iB €JIEMEHTIB 3 IONIEPEAHBO HATIPYKEHOIO
KPUBOJIHIITHOIO apMaTypoIo, 110 BPAXOBY€E BEPTUKAJIbHY PO3BaHTaKYBaJIbHY CUJTY Bif KPUBOJIIHIMHOI IIONI€PEAHBO-
HanpyxeHoi apmarypu Vdis. Takox MpecTaBleHa BIOCKOHANIEHA METOMKA PO3PaxyHKY TPIlIMHOCTIMKOCTI
[IOXUJINX IIepepi3iB, sIKa JOJATKOBO BPaxOBYy€E 3TMHAJIbHAI MOMEHT, 1[0 CTBOPIOE PO3BaHTaXyBajbHa cuia Vdis, Bix
KPUBOJIHIIHOI IONIepeIHbO-HAIPYKEHOI apMaTypu. 3alpOIIOHOBaHA METOIMKA PO3PaxyHKy IIMPUHU PO3KPUTTS
TPilllMH Ha OCHOBI AiI0YMX HOPM 3 ypaxyBaHHSIM HaIlpyKE€HHsI CTUCKY B 6€TOHI Bif 1onepeHbO-HAIIPYKEHOI
apMarypu (ocp). 3aipoIOHOBaHI METOAY PO3PAXYHKIB JO3BOJISIOTH OiJIbIll TOYHO BPaxyBaTU HANIPYKEHO-
IepOpMOBaHUI CTaH BY3JIiB MOHOJIITHMX HEPO3PI3HUX 6AJIOK Ta paMm 3 IollepesHbO-HaIlPyKeHOK KPUBOJIHINHOIO
apMarypolo (6e3 34eryieHHs 3 0ETOHOM), a iX pe3yJIbTaTy € 6i/bll HAOIMKEHUMU 10 peaibHoi po60TU KOHCTPYKIi.
BrKOHaHUI TeOPEeTUYHNI PO3PaXyHOK HOCHigHUX 3pa3KiB B «ITK JIIPA-CAIIP 2018» 3 ypaxyBaHHSIM (Pi3n4YHO]

HEJIHIMHOCTI, pe3yJbTaTH SIKOTO AaJi JOCTaTHbO J100PY 30DKHICTh 3 €KCIIEPUMEHTAIbHUMU JAHUMU.

2. The dissertation is devoted to the study of the stress-strain state, strength and crack resistance of nodes of
monolithic frames and continuous beams with curved reinforcement steel, stressed on concrete. This paper
reviews the literature and analyzes the methods of calculating the nodes of monolithic frames and continuous
beams with pre-stressed reinforcement (without adhesion to concrete). On the basis of the conducted analysis it is
established that the methods of calculation (according to current norms) of strength and crack resistance of
inclined sections of nodes of continuous beams and frames with pre-stressed curved reinforcement steel (without
adhesion with concrete) are not sufficiently perfect and do not take into account the individual faults. To
determine the effect of pre-stressed curved reinforcement steel on the strength (crack resistance) of nodes of
continuous beams and frames, prototypes were designed and constructed, which allowed to analyze the stress-
deformed state, the process of cracking and bearing capacity, depending on the different tilt angle of the pre-
stressed reinforcement (without adhesion to concrete). The developed test procedure of the test specimens made
it possible to obtain the necessary strength and deformation characteristics. According to the results of
experimental studies, the presence of pre-stressed curved reinforcement steel (without adhesion to concrete)
significantly affects the shape of fracture, the nature of cracks and the overall bearing capacity of the supporting
sections of monolithic continuous beams and frames. After processing the results of the experimental studies,
based on the current normative documents, an improved method of calculating the strength of the inclined
sections of the elements with pre-stressed curved reinforcement steel is proposed, taking into account the
vertical unloading force from the pre-stressed reinforcement Vdis. Also presented is an advanced technique for
calculating the fracture toughness of inclined sections, which additionally takes into account the bending moment,
which creates the unloading force Vdis, from pre-stressed curved reinforcement steel. A method for calculating
the crack opening width based on the current norms is proposed, taking into account the compressive stress in
concrete from pre-stressed reinforcement (ocp). The proposed calculation methods allow to take more accurate
account of the stress-strain state of the nodes of monolithic continuous beams and frames with pre-stressed
curved reinforcement steel (without adhesion with concrete), and their results are closer to the real work of the
structure. The theoretical calculation of the prototypes in the "LIRA PC" was performed, taking into account the
physical nonlinearity, the results of which gave a fairly good convergence with the experimental data. In general,
experimental and theoretical studies have confirmed the effectiveness of the use of pre-stressed curved
reinforcement steel (without adhesion to concrete) at the nodes of monolithic continuous beams and frames. The
use of pre-stressed curved reinforcement steel allows to increase the bearing capacity and the crack resistance of
the inclined sections of the support units.
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