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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. IedpopmyBaHHS 6araTomapoBUX OPTOTPOITHUX KOHCTPYKTUBHO HEOJHOPILHUX OO0JIOHOK NPU AMHAMIYHUX

HaBaHTa>XE€HHAX

2. Deformation of multilayered orthotropic structurally non-homogeneous shells under dynamic loads

Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYEHO PO3p0o06Li e(PEKTUBHMX METOLIB PO3B'I3aHHS 3a4a4 HAIIPY>KEHO-
Ie(pOpMOBAHOTO CTaHy, BIIbHUX i BUMYILIEHUX KOJIMBAaHb, MTOB'SI3aHUX i3 IUHAMIYHUMMU MTPOLiecaMu B 6araTomapoBux
OPTOTPONHUX KOHCTPYKTHMBHO HEOAHOPITHUX MiIKPilyieHUx pedbpaMu 060JI0HKaxX 06epTaHHS 3 IPUETHAHNMU
TBEPJAUMU Tislamu. HanpyxeHo-1edopMOBaHUI CTaH i KOJIMBAHHS 000JI0HKOBUX KOHCTPYKLH 3 JIOKaJIbHUMU
KOHLIEHTPAaTOpPaMU HaIMPY>XEHb PO3IJISIHYTO Ha OCHOBI JIiHIMHOI TeOpil TOHKUX MPYXHUX aHi30TPOIHUX OOO0JIOHOK B
pamkax rinores Kiproda-Jlssa 3 ypaxyBaHHSM CTPYKTYPHOI HEOLHOPITHOCTI MaTepiaiy Ta JUCKPETHOCTI
MigKpinooyrx pebdep i npueqHaHuX TBepaUX Tijl. Po3B’13aHHS 3a1ayi 37ilicHIOEThCSI MeTonoM Pitiia. PiBHSIHHS
KOJIMBaHb OTPMMAaHi Ha OCHOBI BapialiiiHOro npuHUuMIly Jlarpanska Ajis AuHaMiyHUX cuCTeM. BiiacHi yacToty i
¢dhopmu BiTbHUX KOJIMBAHb 000JIOHKOBOI CCTEMH BM3HAYAIOTHCSI METOZIOM 06epTaHb SIK06i. 3azava JoCiiKeHHs
HaIpyXeHo-71e(OPMOBAHOI0 CTaHy PO3B’SI3yEThCSI METOOM CyIeprno3uLii mog,. OnepskaHi pe3ysbTaTi PO3PaxyHKy



BJIACHMX 4YacCTOT i pOPM BiJIbHUX KOJIMBaHb, & TAKOXK aMILIITY/l BUMYIIEHUX KOJIMBAHb Ta HAIIPY>K€Hb aPMOBAHUX i
IiAKpirIeHrx 060JIOHOK 3 YpaxyBaHHIM AeMIIyBaHHS IPU [ii HOPMaJILHOTO PiBHOMiPHO PO3IOiIEHOTO
IMHAMIYHOTO HaBaHTKEHHS, 10 3MiHIOETHCS 32 TAPMOHIMHUM 3aKOHOM. [IpoBeieHO aHasi3 OTpUMaHuX
Pe3yJbTaTiB IJ1s1 IMPOKOTO Aiana3oHy 3MiHM KOHCTPYKTUBHMX, FEOMETPUYHUX i (Pi3UKO-MEXaHIYHUX 1apaMeTpiB
060JI0HOK. BrSIBIEHO 0COGJIMBOCTI Ta 3arajibHi 3aKOHOMIPHOCTI XapaKTepy BILIMBY CTPYKTYPHOI HEOZHOPiAHOCTI
marepiajny, BUJly T[paHUYHUX YMOB, MiAKpinoounx pedep i npreiHaHUX TBEPAUX Till HA aMILIITYJHO-4YaCTOTHI
XapaKTePUCTUKY Ta HANpyKeHO-Te(pOopMOBaHUI CTaH JOCIIiIKyBaHOi 060JIOHKOBOI cucTeMU. JJOCTOBIpHICTh
4HCeJIbHUX PEe3YyJIbTaTiB PO3PAXyHKY Ta a[IeKBATHICTb PO3POOJIEHUX MAaTEMATUYHUX MOJIeJleil MiITBEePAKY€EThCS
aHaJi30M MPaKTUYHOI 361KHOCTI pO3B'3KiB i TOPIBHSIHHSAM OTPUMAHUX PE3YJIbTATiB 3 BiLlOMUMU PillIEeHHSIMU Ta
€KCIIEPUMEHTAJIbHUMU JIAHUMU.

2. This dissertation is devoted to the development of efficient methods solutions to problems of stress-strained
state, free and forced vibrations, associated with dynamic processes in constructional non-homogeneous
multilayered supported by the ribs of the shells with attached solid bodies. The shells stress-strained state, that
takes their constructional non-homogeneity into consideration, has been studied on the base of thin elastic shells
linear theory and Kirghof-Lyav’s hypothesis. The problem is solved by the Ritz method on the basis of the
developed mathematical model. The vibration equations have been derived on the base of Lagrange’s variation
principle for dynamical processes. The method of the shell system natural frequencies and mode shapes
calculation has been developed using the Jacobi method. The main problem of the shells system stress-strained
state is solved by the superposition principle. The results of the shells free vibration natural frequencies and their
modes numerical investigation have been calculated. The forced vibration amplitudes and the stresses for the
reinforced shells case, caused by the normal force, distributed by the harmonic law, are also given. Obtained
results of calculation have been analyzed for a wide range of the shells constructional, geometric and mechanical
parameters. The dependences, characterizing the influence of the boundary conditions, stiffener ribs, attached
solid bodies and material structural non-homogeneity on the shells system oscillation modes, frequencies and
stress-strained state have also been received. The results of the research and developed mathematical models
adequacy have been adopted by the comparison with the results of some well-known problems solution and
experimental data.
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