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Tema guceprauii:
1. Omip 3asni306eTOHHUX €JIeMEHTiB 6araTOpiBHEBOMY YTBOPEHHIO HOPMaJIbHUX TPIlllUH

2. Resistance of reinforced concrete elements to the multilevel formation of normal cracks

Pedepar:

1. Incepralist npucBsYeHa Po3po01ii 3arajibHOI METOIUKY PO3PaxyHKY TPIlIMHOCTIMKOCTI 3aJ1i300€ TOHHUX
€JIEMEHTIB 3 ypaXyBaHHSIM 6araTOpiBHEBOTO yTBOPEHHS! HOPMaJIbHUX TPIlUH. OOOEKT NOCTiIKEHb — MIPOLIEC
6araTOpiBHEBOI'O YTBOPEHHS i pO3KPUTTSI HOPMaJIbHUX TPILllVH B 3aJ1i306€ TOHHUX €JIeMEeHTaX Ha OCHOBI MOJieJIi, 1110
BpaxoBye 34€IlJIEHHS] apMaTypy 3 6ETOHOM; MeTa — PO3pO0OKa 3arajbHoOi MoZeJi Ta iIHKeHEPHUX METOMiB PO3PaxyHKY
6araTOpiBHEBOI'O YTBOPEHHS HOPMAJIbHUX TPIlVH B 3a/1i300€ TOHHUX €JIEMEHTAaX Ha OCHOBI y3araJlbHeHOi MOZei
3YeIJICHHS apMaTypH 3 6€TOHOM; METOIY — aHajli3 pe3ysbTaTiB eKCIIEPUMEHTAIbHO-TEOPETUYHUX OCIIiI>KEeHb,
MOB’I3aHUX 3 TPILMHOCTINKICTIO 3a/1i300€TOHHUX €JIEMEeHTIB; pi3nyHe Ta MaTeMaTU4YHe MOJEeJII0OBaHHS [TapaMeTpiB
HJIC 3an1i306€TOHHUX €JIEMEHTIB; METOIX YMCJIOBOTO aHAaJIi3y, Teopii IMOBIPHOCTEN Ta MaTEMAaTUYHOI CTATUCTUKU
06pOOKU pe3yJIbTaTiB €KCIIEPUMEHTAJIbHUX i TEOPETUYHUX JOCIIiIKEHD; PE3YJIbTaTU — BIlepllIe 3a[IPOINIOHOBAHO

CHJIOBUY KPUTEPIll JIOKAJILHOTO TIOPYLIEHHS 3Y€IlJIEHHSI apMaTypH 3 PO3TITHYTUM OETOHOM Ta PO3pO06JIEHO MOJEeJIb



i MEeTOOMKY BU3HAUYE€HHSI EHEPIreTUYHOrO PECYPCY 3a1i300€TOHHUX €JIEMEHTIB 3a AedopMaliiiHuUMU TapaMeTpamu,
yIOCKOHaJIEHO JedopMaliiiiHo-CUI0BY MOZEJIb OIIOPY 3aJ1i300€TOHHUX €JIEMEHTIB CUJIOBUM BILIMBAM B MIUTAHHSIX
YTBOPEHHS Ta PO3BUTKY HOPMAaJIbHUX TPIllIUH i 3arajIbHy METOJUKY PO3PaxyHKy LIMPUHU PO3KPUTTS HOPMAJIbHUX
TPIllIMH 3 IO3ULiH IOCIiJOBHOIO 6araTOpPiBHEBOIO HAKONMYEHHSI B3A€EMHMX 3MillleHb OE€TOHY i apMaTypH, PO3BUHYTO
MOJIeJIb 34ETJIEHHSI apMaTypU 3 6ETOHOM 3aB/ISIKY BUKOPUCTAHHIO HeJIiHiMHOI PyHKILii cepeiHiX HaNpy>KeHb
3a3HaY€HOro 34eIlJIeHHS Ta MOJiesIb 6araTopiBHEBOrO YTBOPEHHS HOPMAJIbHUX TPILMH B 3a/1i306€ TOHHUX
€JIEMEHTaX 3 YpaxyBaHHSIM JIOKaJIbHOTO IIOPYIIEHHS 3U€IlJIEHHS] apMaTypu 3 6€TOHOM,; BIIPOBAIKEHO — IIPU
IIPOEKTYBAaHHI HECY4YMX KOHCTPYKLii 3a71i300€ TOHHUX [IEPEKPUTTIB KUTJIOBUX Ta FPOMA/ICHKUX OyliBeJIb; 06J1aCTh
BHUKOPHCTaHHS — B [IPOEKTHI MPaKTULi 1J1s1 PO3PaxyHKY 3aJ1i300€TOHHUX €JIEMEHTIB KOHCTPYKLil, y HAYyKOBO-
IOCJiIHUX YyCTAaHOBAX IpY po3po0Lii Ta BLOCKOHAJIEHH] HallilOHaJIbHUX HOPMATUBHUX JOKYMEHTIB Ta B HAaBYaJIbHOMY
npolieci npu po3pob1ii METOIUYHOTO 3a6e3MeyeHHs] HaBUyaJlbHUX AUCLUUILIIH, TOBA3aHUX i3 3aJ1i300€ TOHHUMU

KOHCTPYKLiSIMU.

2. Thesis is devoted to the development of a general method of calculating the fracture resistance of structural
reinforced concrete elements, taking into account the multilevel formation and the opening of normal cracks. The
object of research - the process of multilevel formation and opening of normal cracks in reinforced concrete
elements based on a model that takes into account the reinforcement to concrete adhesion; goal - to develop a
general model and engineering methods for calculating the normal cracks multilevel formation in reinforced
concrete elements based on a generalized model of reinforcement to concrete adhesion; methods - analysis of the
experimental and theoretical studies results related to crack resistance of reinforced concrete elements; physical
and mathematical modeling of SSS parameters of reinforced concrete elements; methods of numerical analysis,
probability theory and mathematical statistics for processing the results of experimental and theoretical research;
results - for the first time a force criterion of local adhesion disorder of reinforcement with tensioned concrete
was proposed and a model and method for determining the energy resource of reinforced concrete elements
based on deformation parameters was developed, the deformation-force model of the reinforced concrete
elements resistance to force effects in the formation and development of normal cracks and a general method for
calculating the normal cracks opening width were improved from the standpoint of sequential multilevel
accumulation of concrete and reinforcement mutual displacements, a model of reinforcement-concrete adhesion
was developed through the use of a nonlinear function of average stresses of the specified adhesion and a model of
normal cracks multilevel formation in reinforced concrete elements, taking into account local adhesion disorder of
reinforcement to concrete; introduced - in the design of load-bearing structures of reinforced concrete floors of
residential and public buildings; area of use - in design practice for the calculation of reinforced concrete
structural elements, in research institutions in the development and improvement of national regulations and in
the educational process in the development of methodological support for disciplines related to reinforced

concrete structures.
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