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2. The deformation models of reinforced concrete constructions on the basis of fracture mechanics

Pedepar:

1. Y nuceprauii BupimeHa npo6siema TPIilXHOCTIMKOCTI Ta JKOPCTKOCTI 3aJ1i300€TOHY, SIKa MOB'S13aHa 3 BU3HAYEHHSIM
IiCHOI MIMPUHY PO3KPUTTA Ta PO3BUTKY Pi3HUX TUIIIB i PiBHIB TPIillMH Ha 3acagax TOHKOTO iIHCTPYMEHTApIIO
Me€XaHiK1 pyHYBaHHs, Ta CyTTEBUM 3MiHEHHSIM >KOPCTKOCTI, BUKJIMKAaHMM TPIIIMHOYTBOPEHHSIM, 1O € BEJIbMU
HeOOXiIHUMMU NIpY ePEeKTUBHOMY NIPOEKTYBaHHI Ta pO3paxyHKax KOHCTPYKIil, 6y iBesib Ta CIIOPY], i3 3a1i306€TOHY.
EKCIEPMMEHTAJILHO i TEOPETUYHO MiATBEPAKEHI HOBi 0COOJIMBOCTI ONOPY 3a1i306€TOHY Ta MOJIEPHI30BaHi iCHYI04i
pO3paxyHKOBi rinorte3u. [To6ymoBaHa HOBa kiacuikalist IUCKPETHUX TPIlWH, SIKA BKJIIOYA€ T€OMETPUYHY, CUJIOBY i
MiXCepeoBUIIHY KOHLIEHTpaLlii. AfantoBaHuil GyHKIiOHAI MeXaHiKu pyHHYBaHHS CTOCOBHO J10 PO3PaxXyHKY
3a/1i306€TOHHMX KOHCTPYKLiN. Po3po6ieni HOBi TpaHCcpopMalliliHi €IeMEeHTH IIPYU Pi3HUX CUJIOBUX BIIMBAX, SIKi
3B'SI3yI0Tb OCHOBHI TI0JIO>KE€HHS i 3aJ1€3KHOCTI MEXaHIKU pyiHYBaHHS i3 3aJ7I€)KHOCTSIMU TEOPii 3a/1i300€TOHY.

Po3pob6seHi monesni nedopMyBaHHS 3ai1i300€TOHY Ha OCHOBHUX I10JIOKEHHSIX MEXaHIK/ PyHHYBaHHS 32 APYrolo



TPYIOIO TPAaHUYHUX CTaHiB: MOZEJIb YTBOPEHHS TPIlIMH Pi3HUX PiBHIB i TUIIB, ONIOPY PO3TATHYTOrO GETOHY MiX
TpillMHaMU, MOIEJIi BifCTaHi MK TpilliMHAMU 1 MOZeJli LIMPUHU PO3KPUTTS TPIllUH Pi3HUX TUMIB i piBHIB. HaBeneHo
HOBI IiIX0/11 0 BU3HAYEHHS XOPCTKOCTI 3aJ1i300€ TOHHMX KOHCTPYKLill. BUKOHaHUH yncenbHUN aHali3 i
NOpiBHSJIbHA OLiHKA PO3pO06JIeHUX Mojiesieil fepOpMYBaHHS 3 iCHYIOUMMU METOLAMU PO3PaxXyHKy i HOpMaTUBHUMU
IoKymeHTamu. [IpefcTaBiieHi po3paxyHKOBi aITOPUTMU YTBOPEHHS], OLLiHKYM OIOPY PO3TSITHYTOrO 6€TOHY MiX
TpilllMHaMy, BilCTaHi Ta LIMPUHY PO3KPUTTS TPillMH. Pe3yspbTaT frucepTaliiiHoi po60TH BIIPOBAIKEH] ¥
HOPMATHMBHI JOKYMEHTH YKpaiHu, 06'€KTU MPOEKTYBAHHSI Ta MKUPOKO BUKOPUCTOBYIOTHCSI B HABYAJIbHOMY IIPOLIEC.
2. It is solved the problem of crack resistance and rigidity of reinforced concrete constructions in the thesis. It is
related to the definition of the true width of the disclosure and development of different types and levels of cracks,
based on the finer tools of fracture mechanics. This leads to a significant change in the rigidity, caused by cracking,
which is very necessary at the effective design and calculation of reinforced concrete constructions, buildings and
structures. Experimentally and theoretically confirmed new features of reinforced concrete resistance and
modernized existing calculation hypotheses. A new classification of discrete cracks has been constructed, which
includes geometric, strength and intermediate concentration. It is adapted a functional of fracture mechanics in
relation to the calculation of reinforced concrete constructions. New transformational elements are developed
with different power influences, which connect the basic provisions and dependencies of fracture mechanics with
the dependence of the reinforced concrete theory. The models of deformation of reinforced concrete on the main
provisions of the fracture mechanics by the limit states of the second group have been developed: the models of
different levels and types cracks formation, resistance of tensioned concrete between cracks, model of distance
between cracks and model crack opening width of different types and levels have been developed. New
approaches to determining the rigidity of reinforced concrete constructions are presented. It is devoted numerical
analysis and comparative evaluation of developed deformation models with existing calculation methods and
normative documents. The calculation algorithms of formation, estimation of resistance of tensioned concrete
between cracks, distance and width of crack opening are presented. The results of the thesis are introduced into
normative documents of Ukraine, design objects and are widely used in the educational process.
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