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Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYE€HA TEOPETUYHOMY y3araJbHEHHIO i HOBOMY BUPIIIEHHIO HAyKOBOI TPOGIeMH,
1100 HEOOXiHOCTI aHali3y I0SIBM TEXHOJIOTIYHUX TPIlUH Ta IPUYMH iX 3apO/’KEHHS B 3a71i300€ TOHHUX
KOHCTPYKIIiSIX Ha MiKpO- i MAaKpOPiBHSIX, BUBUEHHIO BIJIUBY MOIIKOPKEHb HA HANIPYKE€HO-A,e(POPMOBAHUI CTaH,
TPIilMHOCTINKICTD, Be(POPMATUBHICTD i JOBrOBIYHICTb KOHCTPYKLI B IIpoLeCi excIutyaTauii. [Is onucy
HEOJIHOPiTHOCTEN MaTepiasy BUKOPUCTOBYBAJIKCH JIiHilHA i CTPYKTYPHA MEXaHiKa, a TAaKOXX MiKpOMEXaHiKa.
MikpoMexaHika J03B0JIAJIa OIMCATH MTPOLLECH B3aEMOI, 1110 MPOTIKAIOTh MiXK OKDEMYMY KOMIIOHEHTAMU B I1EPIO],
eKCIulyaTalii MaTepiasy i KOHCTpYyKLii. [[poBeeHHi fOCHiIKEHHSI MeXaHi3MiB (POPMYyBaHHSI MAaKPOCTPYKTYpHU
0€eTOHiB NOKa3aju, o IPUYMHAMU 3aPOPKEHHS i PO3BUTKY HECYLIJIBHOCTEN B TBEPAiI04OMY MAaTPUYHOMY
marepiaJii, SIKi BUPOJIKYIOTbCSl y BHYTPIllIHi TIOBEPXHi po37isy abo TeXHOJIOTIUHI TPIlIMHMY, € TPafieHTU fedopmaliiil.
3anponoHoBaHa KOMIJIEKCHA MOZEJb CTPYKTYpU OyAiBeIbHUX MaTepialiB Ha MiKpO- i MaKpOpIBHSX, SIKa 3a
IIOIIOMOT'OI0 €HEPreTUYHMX Ta CUJIOBUX KPUTEPIiB PYMHYBaHHSA Ja€ MOXKJIIMBICTb ONMCATH IIPOLEC 3POCTAHHS

MaKpOTPILMHU: TEXHOJIOTIYHA TPillMHA 3POCTAE, KLU0 NOTEHLIMHOI eHeprii, 1110 3BiJIbHSETHCS, BUCTAYAE [J1s1



[IOJ,0JIaHHA B3a€MOZII apiB aTOMIB i yTBOPEHHS HOBOI BiJIbHOI ITIOBEPXHi. 3alIPOIIOHOBAHO 3aCTOCYBaHHS
iHBapiaHTHUX iHTerpaJiB sIK 3 TOYKHU 30PY iX BUKOPUCTAHHS [1JIs aHAJIi3y IOJIiB HAIIpyTy Ta IepeMilneHb 6is
BEpUIMHU TEXHOJIOTIYHOI TPIlIMHM, TaK i B IPOOJIeMax, [10B'I3aHUX 3 (POPMYJIIOBAaHHSIM KPUTEPIiB, 1110 BCTAHOBJIIOIOTh
MEXi JOKPUTAYHOTO PO3BUTKY TpimnH. HaBeneHi Bupasy, Mo N0Ka3yloTh €KBiBJIEHTHICTh €eHEPreTUYHOTO Ta
CUJIOBOTO KPUTEPIiB pyMHYBaHHS, Ta JAIOTh 3MOI'Yy CTBEPAKYBATH: TEXHOJIOTYHA TPIlljMHA [T0YMHAE IO PIOBATHCH,
KoJiu J - iHTerpas gocsirae rpaHMYHOro 3Ha4Y€HHs JC, 1110 € XapaKTEPUCTHKOIO MaTepiaiy. 3alipOlIOHOBaHa MOZETID,
sKa J103BOJIUTh BCTAHOBUTH XapaKTep pPO3MOily HAalIPYy>KEHb Ta YTBOPEHHS TPIllIMH B 3TMHAJIBHUX €J1EMEHTax.
Mertog, pOTONPYKHOCTI J0O3BOJIMB BUBHAYMTH PO3MOiN HAIIPY>KEHb B KOMIIO3UTAX PETYJISIPHOI CTPYKTYPU IO MOSIBU
TPIilIMH Ha MIKPOPiBHi 3 KOHLIEHTPALIi€I0 HANIPY>KEHDb Ha BKJIIOYEHHSIX. Lle T03BOINIIO BUKOPHUCTOBYBATH
CIIiBBiJHOLIEHHS JIiHiMIHOi Teopii NPY>KHOCTI 11711 KyCKOBO-OJHOPiHOTO Tijla 6€3 po3puBiB i TpiluH. OTpuMaHa
MOJ€JIb BUBHAYEHHSI ITIMOMHU TEXHOJIOTIYHUX TPIlIMH B 3TMHAJILHUX €JIEMEHTAaX [0 MPUKIIAJIaHHS HABaHTKEHHS.
Lle mae MOXKJIMBICTb IIPOTHO3YBaHHS I0SIBY CUJIOBOI TPIIIMHY B 3rMHAJILHUX €JIEMEHTAaX Ta PIiCT MMOXWJIOI TPILMHU B
30Hi CyMiCHOI J1ii MOMEHTY Ta [10IIepeYHOi CUJIY, a TAKOX [IPOTHO3YBAaTU LIEIJIEHHS CTaporo 6eTOHY 3 HOBUM IIiJ] yac
PEKOHCTPYKLiI IOPTOBUX CIIOPYZ, a[re3ito, HOPMaJbHi Ta JOTUYHI HAIIPY>KEHb Y 30HI KOHTAKTY. 3alpOIIOHOBaHa
MaTeMaTHU4Ha MOJIeJb OMKUCY Ta aJITOPUTM YMCEJIbHOTO BU3HAYEHHS HANIPYXeHO-1e(OPMOBAHOTO CTaHy 6isst
BEpIIVHU TPIilIMHA HOPMAJIbHOTO BiZIPUBY B 3aJ1i300€TOHHUX €JIeMEHTAX, 110 3TMHAIOTHCS B yMOBAaX 3MiIlIaHOTO

HaBaHTa>X€HHA.

2. The scientific work is dedicated to the theoretical generalization and to the new solution of the scientific
problem on the need to analyze the appearance of technological cracks and the reasons for their emergence in
concrete structures at the micro and macro levels, studying the impact of injuries on the stress-strain state, crack,
deformation and durability of structures during operation. The forecasting of a failure of the responsible
engineering systems and construction elements represents an important practical problem, the analysis of which
in theoretical, as in applied aspects is paid much attention. For the rational reinforced concrete constructions and
their structures design it is necessary to improve calculation method, that entails more detailed study of concrete
properties and reinforced concrete constructions’ work under load. Thus, one of the concrete’s features that has
been identified recently, is its damage by technological cracks. The results of the experimental-theoretical
researches of technologically damaged bending elements are given. The stress-strain state of reinforced concrete
beams, when acting of a low cycle load, was investigated. The character of cracks formation, cracks development
and beams destruction in dependence on the technological damage of concrete was determined. With the increase
of the technological damage coefficient in reinforced concrete samples the degree of cracks formation in the
process of experiments increases. It is experimentally proved that all the cracks in the prototypes were developed
by the technological defect that makes it possible to forecast the location of their appearance and direction
development. It has experimentally been established that residual deformations increase with the load increase up
to 0.3 of the fracture load. It was found that the methods of non-destructive testing without changing the quality,
parameters and characteristics of the product, allow to detect the hidden defects, or reveal such features that
entail the potentially products’ unreliability by the indirect secondary features. Ultrasound examinations showed
the presence of invisible (technological) hair cracks were that were present in the samples that were tested in the
absence of the action of bending moment. The model of determination of depth of technological cracks in bending
elements before loading was received. This enables to predict the occurrence of force cracks in bending elements
and the growth of inclined cracks in the zone of joint action of moment and transverse force, as well as to predict
grafting of old concrete with new during reconstruction of port facilities, adhesion, normal and tangential stresses
in the contact zone. An asymptotic study of stress fields in the vicinity of the tip of a force crack, taking into
account the mixed stress, is an important task of nonlinear fracture mechanics, and in particular, taking into
account the presence of a scattered damage field. Therefore, the study of the stress and strain field near the crack
tip under tensile and shear loads is of particular relevance when calculating the bearing capacity and deformability
of structures. The asymptotic analysis of a stress-strain state and the fields of continuity at a crack top of a normal
break away in the medium with the damage in a linked task set ("elasticity-damage") for a flat stressed state are
presented in the dissertation. The composition of asymptotic task solution, based on the decomposition method



by its own functions is given. The mathematical model of the description and the algorithm of numerical
determination of the stress-deformed state near the crack top of the normal separation in the reinforced concrete
elements that are bended under mixed load conditions is proposed . Following the algorithm, it is possible to
obtain eigenvalues for constructing a multiscale, multilevel description of fracture processes in the vicinity of the
crack tip that lead to loosening of the material, crack growth, and structural failure.
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