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1. KosimBaHHS TPy6GOIIPOBOAIB 3 PiAMHOIO Ha Bi6GPYIOUiil OCHOBI

2. Oscillations of pipelines with liquid on a vibrating base

Pedepar:

1. Incepranjiiina po60Ta IpUCBIY€Ha BUBYEHHIO KOJIMBaHb TPYOOIIPOBOiB HA PYXOMIill OCHOBI 3 MIBUJIKICHOIO
Tevielo piiuHY NIPU Pi3HUX TUIAX 30yPEHHS OCHOBU. [y NOCiIKEHHS JAHOT0 KJacy 3a7ja4y Ha OCHOBI
3aCTOCYBaHHS BapialilHUX IPUHLIMIIIB, METOAIB HEJIIHINHOI MEXaHIKM Ta BapialliiiHUX METOMiB MaTEMATUYHOI
disuky Moby0BaHO HEJIiHIMHY MOJielb, 1110 BPaXOBYeE BEJIMKY KiJIbKicTh GOPM KoJIMBaHb. [IpoBeieHO AOCiIpKEeHHS
KOJIMBaHb IIPSIMOJIiHITHOTO KOHCOJIBHO 3aKpi-IJIEHOr0 TPYOOIIPOBOAY, 110 SIKOMY Teue PifnHa. PO3riasHyTO
MoNepevyHui Ta MO37IOBXKHIN 3a/1aHi KOJIMBaJIbHI PYXU OCHOBH, & TAKOK BUIIa/IOK iIMITyJIbCHOTO PyXy OCHOBU
TpyboIpoBoay. IIpoaHanizoBaHO BIIJIMB 3MiHU MIBUAKOCTI IIOTOKY PiAMHU Ta YaCTOTU KOJIMBAaHb OCHOBM HA XapakTep
PYXy CUCTEMU. BUsBIIEHO, 1O [IPY 3HAYHUX MIBUIKOCTSX IIOTOKY PiAMHY MOJKJIMBA BTPATa MPIMOJIHIAHOI CTIIKOCTI
TPYOOIIPOBOAY Ta NEPEXif, 10 KOJIMBAaHb BiJHOCHO aJIbTEPHATUBHOTO MIOJIOKEHHS PiBHOBAry, a NMpu 30i/bIIE€HH]
9acToTH Bibpallii 0CHOBYU CIIOCTEpiraeTbCs SIBUILe MOAYJIALII KOJIMBaHb. 3apeECTPOBAHO BUIAIKH, KOJIM IIOTIK

pigvHYM YMHMTL CTabisi3ylouy [Iif0 Ha KOJIMBaHHS TpybonpoBomy. Kio4yoBi cj10Ba: KOJIMBaHHS TPYOOIIPOBOLY, pyXoma



OCHOBA, TIOTIK PiIHMU, NTEPEXiTHUAN NPOLLEC, KPUTUYHA IBUIKICTD, BTPATa CTiMKOCTI.

2. The thesis deals with study of oscillations of pipelines on a moving foundation with high-speed fluid flow for
different types of excitation of foundation. For studying this class of problems we constructed nonlinear model,
which considers great number of normal modes, on the basis of variational principles, methods of nonlinear
mechanics and variational methods of mathematical physics. Investigation of straight cantilevered pipeline with
flowing liquid was performed. We consider vibrational transversal and longitudinal given motions of foundation as
well as the case of impulse motion of pipeline foundation. Effect of variation of liquid velocity and frequency of
vibration of foundation on character of system motion was analyzed. It was discovered that for high velocities of
fluid flow the system may lose stability of rectilinear state and pass to the state of oscillations near alternative
equilibrium, and that on increase of frequency of vibration of foundation modulation of oscillations is manifested.
Several cases, when liquid flow has stabilizing effect on pipeline oscillations, were found. Keywords: pipeline
oscillations, moving base, fluid flow, transition process, critical velocity, loss of stability.
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