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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 30.19

Tema guceprauii:
1. YncenpHuit aHasi3 TPIUHOCTIMKOCTI IPOCTOPOBUX MIPU3MATHUYHUX i KPYTOBUX TiJl CKIaHOI GOpMU NIpU T

MIOBEPXHEBUX Ta 060’ €MHUX CUJI Pi3HOI TpUpoOau

2. Numerical analysis of crack resistance of spatial prismatic and circular bodies of complex form under the
influence of surface and voluminous forces of different nature

Pedepar:

1. TTo6yioBaHO MaTPULIIO KOPCTKOCTI i popMyu 11711 BU3HAUEHHS BY3JIOBUX peaklliil CKIHU€HHOrO eJleMeHTa 3
TPIlIMHOIO HA OCHOBI YMCEJILHOTO iHTETPYBaHHS, 11O [103BOJISIE€ BKJIIOYUTH B KJIAC 00'€KTIB, PO3PAaXyHOK SIKUX
BMKOHY€eTbCs1 Ha ocHOBI HMCE, Tina 3 TpilimHamMu POHT SIKUX HE 30iraeThbCsl 3 KAHOHIUHOIO (OPMOIO
HarnpasJsoyoi. OTpuMaHi po3B’sa3yBasbHi criBBigHOmeHHs HMCE 115 mpocTopoBoi HecTanioHapHOi 3aaa4i
TEIJIONPOBIIHOCTI 3 NOBIIBHUMY I'PAHMYHUMU YMOBAaMU Ha TOPLSX. Briepiie Ha OCHOBI METOZA PeaKLin
PO3po6JIeHa METO VKA BU3HAYEHHS iHTEHCUBHOCTI €Heprii, 10 3BiJIbHIOETHCS, LIJISIXOM O0UMCIJIEHHS 00’'€MHUX
iHBapiaHTHUX iHTerpasiB. Ha 0CHOBI y3arajibHEHOro MEeTOZa peakliil po3pobseHa MeToAuKa BU3HaYe€HHS J*

MeTOJOoM 3MillleHHs ifo6sacti. Ha ocHOBI MeTona iHTerpyBaHHsl 110 nigo6sacti y3aranbHeHo BuzHaveHHs KIH npu



TEPMOCUJIOBOMY HaBaHTaxkeHHi. PO3po6JieHi HOBI CKiHY€HHO-eJIeMEeHTHi CHiBBiTHOIEHHS i METOAM BU3HAYEHHS
rapaMeTpiB MeXaHiKu pyiiHyBaHHS peasi3oBaHi B MeXXax 3arajlbHOro Npo6jeMHO-OPi€EHTOBAaHOTO 0OYMCIIIOBAJIbHOTO
komIuiekca "THMCE” pospo6sienoro B HIIBM. JlocTOBIpHICTb i €(peKTUBHICTh METOAUKY i peasizyiouoro ii

00U CIIIOBAJILHOTO KOMILJIEKCA IOBEIE€HI IJIIXOM PO3B'I3aHHS LIMPOKOTO KOJIa KOHTPOJIbHUX MTPUKJIA/IB Ta
CIiBCTABJIEHHSM PO3B'SI3KiB 3 OIy6J1iKOBAHMMU pe3yJIbTaTaMU iHIINX aBTOPIB. [IpoBelleHO pO3B’I3aHHS CKJIATHUX
IIPOCTOPOBUX 3374, SIKi € aKTyaJIbHUMU IPU BU3HAYEHHI MILIHOCTI BiJ[IOBiZJaJIbHUX €JIEMEHTIB KOHCTPYKLIH i
CIIOpYI.

2. A rigidity matrix and formulas for node reactions determination of a finite element with a crack on the basis of
numerical integration have been constructed, which allows to incluse a body with cracks whose front does not
coincide with the canonical form of the guide in the class of objects, which calculation is performed on the basis of
a SFEM. The SFEM decoupling ratios are solved for solution of spatial non-stationary heat conduction problem
with arbitrary boundary conditions on the ends. A method for determining of the intensity of energy released by
computing volumetric invariant integrals has been developed on the basis of the reaction method for the first time.
On the basis of the generalized reaction method, a technique for determining of J* by the method of region
displacement is developed. Based on the method of integration, a generalization of the SIF definition for the
thermosensitive load is generalized. New finite-element relations and methods for determining of fracture
mechanics parameters have been developed within the framework of the general problem-oriented computing
complex "SFEM" being developed in Structural Mechanic Institute of KNUCA. The reliability and effectiveness of
the methodology and implementing software are proved by the solution of a wide range of control examples and
by outlays comparing with the published results of other authors. The solution of complex spatial problems, which
are relevant when determining the strength of the responsible elements of structures and buildings, has been
made.
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