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Pedepar:

1. Imceprauiiina po60Ta NprCBIY€Ha TEOPETUYHOMY y3arajbHEHHIO i HOBOMY BUPIIIEHHIO HAyKOBOI TPOGJIEMH,
IIOA0 HEOOXiIHOCTI aHali3y NOSIBY TEXHOJIOTIYHUX TPIIVH Ta IPUYMH iX 3aPOJKEHHS B 3a/1i300€ TOHHNX
KOHCTPYKIiSIX Ha MiKpO- i MAaKpOPiBHSIX, BUBYEHHIO BIUIMBY NIOUIKOPKEHb HA HANIPY)XKEHO-,e(POPMOBAHUI CTaH,
TPilIMHOCTINKICTD, AeOpMaTUBHICTD i JOBrOBIYHICTh KOHCTPYKLIi B polieci excryaTauii. [Is onucy
HEOIHOPIZHOCTEN MaTepianly BUKOPHUCTOBYBAJIXACH JIiHilHA 1 CTPYKTYPHA MEXaHiKa, a TaKOXK MiKpOMeXaHiKa.
MikpoMexaHika 103B0JIMIIA OIMCATYU MIPOLLECU B3AEMOI, 10 MPOTIKAITh MiXK OKPEMVMY KOMIIOHEHTAMU B [1EPIO],
eKcIulyaTalii matepiasny i KOHCTpYKLii. [[poBeseHHi foCTimKeHHsT MexaHi3MiB GOpMyBaHHSI MAaKPOCTPYKTypHU
OeTOHIB 10Ka3asy, 10 IPUYNHAMU 3aPOPKEHHS i PO3BUTKY HECYLIJIBHOCTEN B TBEP[Iil0UOMY MaTPUIHOMY

MarepiaJli, SIKi BUPOJXYIOTbCS y BHYTPIIlIHI IOBEPXHi PO31isy 260 TeXHOJIOTIUHI TPIlIVHY, € TPafieHTU Jedopmarliiil.



3anponoHoBaHa KOMILJIEKCHA MOJIEeJIb CTPYKTYpH OyZiBesIbHUX MaTepiasiB Ha MiKpO- i MaKpOpiBHSIX, SIKa 32
IOTIOMOTOI0 €HEPTreTUYHUX Ta CUJIOBUAX KPUTEPIiB PyMHYBaHHS Ja€ MOXJIMBICTb OIIMCATH IIPOLIEC 3POCTaHHS
MAaKpOTPIlMHYU: TEXHOJIOTIYHA TPIilllMHA 3POCTAE, SIKILO MTOTEHLIMHOI €HEPTii, 0 3BIIbHSIETHCS, BUCTAYAE I JIS
[IOJ,0JIaHHY B3a€MOZII apiB aTOMIB i yTBOPEHHS HOBOI BIJIbHOI ITIOBEPXHi. 3alIpOIIOHOBAHO 3aCTOCYBaHHS
iHBapiaHTHUX iHTErpasIiB sIK 3 TOYKM 30pY iX BUKOPUCTAHHS [JIs1 aHaJIi3y TI0JIiB HANIPYTY Ta epeMillieHb 6iis
BEpUIVHU TEXHOJIOTIYHOI TPIlIMHM, TaK i B IPO6JIeMaX, [10B'I3aHUX 3 (POPMYJIIOBAaHHSIM KPUTEPIiB, 1110 BCTAHOBJIIOIOTh
MEXi JOKPUTUYHOTO PO3BUTKY TPiluH. HaBeneHi Bupasy, Mo 0Ka3yloTh €KBiBaJIEHTHICTb €eHEPreTUYHOTO Ta
CHJIOBOTO KpPUTEPIiB PyIHYBaHHS, Ta JAIOTh 3MOTy CTBEPKYBAaTH: TEXHOJIOTIYHA TPIll[MHA IIOYMHAE MOIIMPIOBATUCS,
KoJjin ] - iHTerpas gocsirae rpaHMYHOro 3Ha4Y€HHs JC, 0 € XapaKTEPUCTHKOIO MaTepiaiy. 3alipOIIOHOBaHa MOZEJIb,
sIKa JI03BOJIUTH BCTAHOBUTH XapaKTep PO3NOily HalPY>KEHb Ta YTBOPEHHS TPILUH B 3TMHAJILHUAX €JIEMEHTax.
Mertog, pOoTONpPYKHOCTI J03BOJIMB BUBHAUYMUTH PO3MOiJ HAIIPY>KEHb B KOMIIO3UTAX PETYJISIPHOI CTPYKTYPU 1O [0SIBU
TPilIMH Ha MIKPOPiBHI 3 KOHLEHTPALLi€l0 HANIPY>KEHb Ha BKJIIOYEHHSX. Lle 03BOINII0 BUKOPHCTOBYBATU
CIIiBBiZJHOLIIEHHS JIiHiI1HOi Teopii NPY>KHOCTI 11711 KyCKOBO-OJHOPiHOTO Tijla 6€3 po3puBiB i TpiluH. OTpuMaHa
MOJeJIb BUBHAUEHHSI ITIMOVHU TEXHOJIOTIYHUX TPIlllMH B 3TMHAJILHUX €JIEMEHTAax JO [IPYKIIaaHHS HAaBaHTKEHHS.
Lle ae MOXUJIMBICTb ITPOTHO3YBAHHS IIOSIBY CUJIOBOI TPIlIMHY B 3TMHAJIbPHUX €JIEMEHTAX Ta PiCT MOXWJIOI TPIlIMHY B
30Hi CyMiCHOI J1ii MOMEHTY Ta [IOIIepeYHOI CUJIY, a TAKOX [IPOTHO3YBAaTU LIEIJIEHHS CTaporo 6eTOHY 3 HOBUM IIiJ] Yac
PEKOHCTPYKIIil IOPTOBUX CIIOPYZ, a[ire3it0, HOPMaJbHi Ta JOTUYHI HAIIPY>KEHb Y 30HI KOHTAKTY. 3alpOIIOHOBaHa
MaTeMaTU4Ha MOJEJIb ONKCY Ta aJITOPUTM YMCEJIBHOIO BU3HAUYEHHS HAIIPY>KEHO-1e(OPMOBAHOTO CTaHy 0ig
BEPIIMHU TPilIMHY HOPMAaJILHOTO BiIpMBY B 3a/1i300€TOHHUX €JIEMEHTAX, 1[0 3TMHAIOTHCS B YMOBAX 3MilIaHOTO

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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