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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX pyoOpHK: 30.19.15

Tema gucepranii:

1. Hecranjjionapue nedopMyBaHHS TPUBUMIPHOI IPY>KHOI MATPULli 3 KOHTPACTHUMU JUCKOBUMU BKJIIOYEHHSIMU

2. Non-stationary deformation of three-dimensional elastic matrix with contrast disk-shaped inclusions

Pedepar:

1. Incepranis npucBsyeHa gocaimkeHHo metogom ['IP y yacosiil 061acTi nomupeHHs HecTallioHaPHUX IIPYKHUX
XBWIb Y TPUBUMIDHIiN 6€3MeXXHII MaTpulli 3 TOOJUHOKAMU Ta MHOXKUHHUMHU PYXOMUMU KOPCTKUMU i
[IOJIAT/INBUMU IVCKOBUMH BKJIIOYEHHSIMU. 3aIIpOTIOHOBAaHUM MTiIXi He HakIanae 0OMeXXeHb Ha clieHapii 30ypeHb,
dopmy, KiNbKIiCTb i B3a€MHE po3TalllyBaHHS BKJIIOYeHb. [II7151X0M 3a[10BOJIEHHS iHTerpajJlbHUMU [IOJaHHSIMU
PO3B's13KiB YMOB XBUJIbOBOI'O HAaBAaHTAKEHHSI BKJIIOUEHb, 33]a4i BIieplie 3BeJeHo 10 ['IP Tuny XBUiboBOro
MOTEHIIialy BiTHOCHO CTPUOKIB IMHAMIYHUX HANPY>K€Hb HA KOPCTKUX BKJIIOYEHHSX Ta NIepeMillleHb Ha MOATINBUX
BKJIIOUEHSIX. Y BUINIAJKY )KOPCTKUX BKJIIOUE€Hb 3aMKHYTICTb PiBHSHB JOCSTAETHCS IPUETHAHHAM J10 HUX
IvdepeHLiaTbHUX PiBHSIHb PyXY BKJIIOUYEHD SIK >KOPCTKUX LiNKuX. 36DKHICTb 3aIIPOIIOHOBAHOTO IOKPOKOBOTO
JITOPUTMY aHAJIITUMHO-YXCJIOBOTO po3B'si3aHHs ['IP 3a6e3nedyeHo npouenypamu ix perysspusalii Ta TOYHOro
BI3HAYEHHS iHTErpasiB 4aCOBOi 3rOPTKY 3 ypaxyBaHHAM JIIMITOBAaHOTO YaCOBOT'O 3alli3HEHH Y 44Di i JIOKaIbHOI

IIOBEJiHKY PO3B'SI3KiB B OKOJIi TOHKMX HEOJHOPiIHOCTE, IPUYNHHO-aPTyMEHTOBaHMM BUOOPOM iHTEepBaJliB 4aCOBOI



i IPOCTOPOBOI rPAHNYHO-EJIEMEHTHOI AUCKpEeTM3aLlii. [1711 TOOAMHOKUX BKJIIOYEHD Y 101 HECTALliOHAPDHUX IIPYKHUAX
XBUJIb OTPUMAaHO HOBI YKCJIOBi pe3yJIbTaTH W00 BIUVIMBY 4aCOBOro npodiio i nosnspusanii XBuaboBux
HaBaHTa)KeHb, JKOPCTKOCTEN, Mac BKJIouYeHs i ix popmu Ha KIJTH B 0Kk0s1i HEOJHOPiZHOCTEN, a TAKOXK IOCTYIAJIbHI i
obepTasibHi IepeMillleHHS )KOPCTKUX BKJIOYEHD K (QyHKILIi yacy. [j1si cucTeM BKJIIOYEHD Y NPYXKHII MaTpuLi
[IPOaHaJIi30BaHO iHEpLiliHi e(eKTH ix B3aeMOoZii y 3aJIe;KHOCTI Bifj B3A€MHOTO PO3TAIlyBaHHS i CIiBBiZHOLIEHHS Mac
HEOJIHOPiTHOCTEMN.

2. Thesis is dedicated to investigate non-stationary elastic wave propagation in a three-dimensional infinite matrix
with single and multiple movable rigid and compliant disc-shaped inclusions by the time-domain BIEs method.
Proposed approach doesn't impose restrictions on the disturbance scenarios, the shape, number and mutual
location of inclusions. For the first time, considered problems are reduced to the BIEs of the wave potential type
relative to the dynamic stress jumps (for rigid inclusions) and dynamic displacement jumps (for compliant ones)
across the inhomogeneities by satisfying the wave loading conditions on the inclusions via constructed integral
representations of the solutions. In the case of rigid inclusions the completeness of BIEs is achieved by
accompanying them with the differential equations of motion of inclusions as the rigid units. Convergence of
proposed marching (step by step) algorithm of analytic-numerical solution of BIEs is provided by their
regularization procedures and precise definition of temporal convolution integrals with considering the limited
time retardation in the kernels and local behavior of solutions in the neighborhood of thin inhomogeneities, and by
appropriate choice of intervals of time and space boundary-element discretization. For a single inclusion in the
non-stationary elastic waves field new results concerning the influences of time profiles and polarizations of wave
loading, inclusions rigidity, mass and shape on the DSIF in the inhomogeneity vicinities, and translation and
rotation of rigid inclusion as the functions of time have been obtained. For the systems of inclusions in an elastic
matrix the inertial effects of their interaction depending on mutual location and mass ratio have been analyzed in
details.
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