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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpHK: 30.19.17

Tema gucepranii:
1. MeTon po3paxyHKy rpaHMYHOI piBHOBaru feopMiBHUX TiJl i3 3a[10BHEHUMU TPIlIMHONOLIOHUMHU lepeKTaMu

2. Method of calculation of the limiting-equilibrium state of deformed bodies with the filled crack-like defects

Pedepar:

1. O6’eKT mOCimKeHHS: IPYKHO-TJIACTUYHI Tijla 3 TOHKUMU NPY>KHUMU BKJIIOUEHHSIMU Ta 3a[I0BHEHUMU
TpilmHaMu. MeTa po60Tu: po3po0sIeHHS MAaTEMATUYHOI MOieJli AeOpMYBaHHS TiJl 3 TOHKUMU NIPY>XKHUMU
BKJIIOUEHHSIMU i BCTAHOBJIEHHS] TPAaHUYHOTO HABAHTKEHHS 171 TAaKUX Tijl. MeToau AOCTiI>)KeHHS: MaTeMaTUYHi
METO/IM PO3B’SI3yBaHHS KPalOBUX 33/1a4 MeXaHiKU Ae(dOPMiBHOTO TBEPLOTO Tijia (Teopis noreHuianis Kosocosa-
MycxeninBini, rapMoHiYHUX QYHKIIiN), iHTerpanbHi epeTBOpeHHs XaHKeJIsl Ta CUHIYJISIPHI iHTerpasbHi piBHSIHHS;
METOJ], MEXaHIYHUX KBaJpaTyp [ YUCJIOBOTO PO3B'sI3yBaHHS CUHTYJISIPHUX iHTErpo-nudepeHiiHMX PiBHSHb.
CdopmysibOBaHO MAaTEMATUYHY MOZENb Ae(POPMYBaHHS TBEPAOTO Tijla 3 TOHKUM IIPYKHUM BKJIIOYEHHSIM.
Po3BuHyTO HedopmaniiHui KpUTEPiil JIOKAJIbHOTO PYWHYBAHHS AJIs1 Tijl 3 TOHKMMU HEOJAHOPITHOCTSIMU CTPYKTYpHU
MarepiaiB i BCTaHOBJIEHO (OPMYJIU [1J1s1 OL[iHIOBAaHHS PAaHUYHOI0 HaBaHTAXXEHHS J1s1 TAKUX Tijl. BUSIBI€HO OCHOBHI
3aKOHOMIPHOCTI BIUIMBY T€OMETPUYHUX Ta [IPYKHUX [TapaMeTpiB BKJIIOUEHHS (3a[I0BHIOBAaYa) HA HAIIPYKEHO-
nepopMOBaHMI Ta TPAaHUYHUI CTAHU KyCKOBO-OIHOPIHOTO Tijla. PO3B’13aHO HOBI 337a4i IIPO B3AEMOII0 CUCTEM

KoJIiHeapHUX JedeKTiB, 30KpeMa, IOCiIKeHO BIUIMB 30JIMKeHHS TPiljH Ha iHTeHcuikaliiio HarpyKeHb 6is ix



BEPIIMH, a TAaKOX 30JIMKEHHS NapajleIbHUX BKIIOUeHb. BCTAaHOBJIEHO IPaHNYHi pO3Mipy 3alIOBHEHUX TPilllUH, AJIs
sKkux Kputepii ['piditca-IpBiHa € 3acTocoBHMM.BCcTaHOBIEHO pajiiycy KpUBHUHU y BEPIIMHI KOHLEHTPATOPiB
HaIpYKeHb, 32 SIKUX Ae(EeKT! MO>KHA BBaKaTH TpillnHamMu. PesyabTaTy guceprauiiHoi po6oTy Bukopucradi JITIL1
»TexHo-Pecypc” 1151 BCTAaHOBJIEHHS 3aJIMIIKOBOTO PECYPCY MIIIHOCTi Ta pO60TO30ATHOCTI MOIIKOAKEHNX €JIEMEHTIB

criopyg, Tamumunpkoi FAEC Ta iHmmx 6yziBesibHUX 06'€KTiB, BiIHOBIEHNX 32 iH'€KLiITHUMU TE€XHOJIOTISIMU.

2. Object of researches: elasto-plastic bodies with thin elastic inclusions and filled cracks. The aim of the work:
development of the mathematical model of the deformation of bodies with the thin elastic inclusions and
establishment of the boundary (fracture) loading for such bodies. Methods of investigation: mathematical methods
for solving boundary problems of deforming solid mechanics (Kolosov-Mushelishvili potentials theory, harmonic
functions), Hankel integral transformations and singular integral equations; method of mechanical quadratures for
the numerical solution of singular integral-differential equations. The mathematical model of the deformation of a
solid with a thin elastic inclusion is formulated. The deformation criterion of local fracture of bodies with thin
heterogeneities of material structure and formulas for determining the maximum (failure) loading of such bodies
are developed. The basic regularities of the influence of geometrical and elastic parameters of inclusions (filler) on
the stress-strain and boundary states of a piece-wise homogeneous body are established. New problems on
interaction of the systems of collinear defects, in particular, the influence of approaching cracks on the
intensification of stresses at their tips as well as the approaching of the parallel inclusions are investigated. The
limit sizes of the filled cracks for which the Griffith-Irvin criterion is used, are established. The curvature radii at
the stress concentrator tip at which defects can be considered as cracks are found. Dissertation results have been
used at the State Engineer Center “Techno-Resource" for establishment of the remaining strength and
serviceability of the damaged elements of the constructions of Tashlytska HPP and of other building objects,
restored by the injections technologies.
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