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2. Cylindrical shell dynamics in an elastic three-dimensional inertial medium

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA JOCTIIPKEHHIO AUHAMIYHOTO HAalIPY>KE€HO-11€(POPMOBAHOTO CTaHy TOHKUX
LUWIiHIPUYHUX OO0JIOHOK Y NIPY>)KHOMY iHepLiliHOMY cepenoBulli. JJociIKeHHs IPOBEAEHO YACEIbHO-
AQHAJTUYHUMU MiAX0JaMU 3 BUKOPMCTaHHSIM METO/ly iHTE€rpajibHUX NePEeTBOPEHbD Ta GiMOISIPHUX KOOPIMHAT, a
TaKOX YMCEJIbHUMU METOIaMU, 30KpEMa METOJIOM CKiHYEHHHUX €JIEeMEHTIiB. BUKOPHCTOBYI0UM METO/, iHTErpajibHUX
[IepEeTBOPEHDb ITPOAHAIi30BaHO HECTALliOHAPHY JUHAMIKY LIMAJIiHIPUYHOI OO0JIOHKU Y HEOOMEKEHOMY NPY>KHOMY
iHepuifiHOMY cepenoBulli. Ha OCHOBI BiceCUMETPUYHOI 3a/1a4i BUKOHAHO MOPIiBHSIHHS Pi3HUX MiJIXO/iB IO ONUCAHHS
PYyXy 000710HKH. TakoX 3alIpONIOHOBaHO ePEeKTUBHUN MifXif, 10 aHasli3y HecTalioHapHOi AUHAMIKY AUCKPETHO
niAKpinyiennx pebpaMu >XOPCTKOCTI LWTIHIPUIHUX OO0JIOHOK Y NIPY>KHOMY cepefoBuli. 171 MOAEeI0BaHHS
IVHaMiK1 000JIOHKHU y CepeloBulLi i3 IOBEPXHEI0 BUKOPUCTAHA OiloJIsipHa CUCTEMa KOOPIMHAT, B SKiil OTPUMaHO

OCHOBHi piBHSIHHSI Teopii IPY>KHOCTI, @ TAKOXK KJIACH4Hi PiBHSIHHS PyXy 000JIOHKHU. [171s1 po3B'si3aHHs 3aa4i 6yj1o



3aIIPOINIOHOBAHO AJITOPUTM, KU IPYHTYETHCS HA CKIHUEHHO-PI3HULIEBIN CXEMI Ta iTepaliiHOMY IPOLECi 3a
3MiHHOI0 Yacy. Ha ocHOBI MeToy CKiHU€HHMX eJIEMEHTiB IIPOaHali30BaHO JUHAMIKy 000JIOHOK y cepenoBulli i3
NIOBEPXHEIO (BUIIAKU, KOJIM BiChb 060JIOHKM I1apajiesibHa IIOBEPXHi Ta NEPIEHAMUKYJISIPHA [0 IIOBEPXHi CEPELOBUIIA),
Ta IBOX KOAKCiaJIbLHUX 000JIOHOK y HEOOMEXXEHOMY CEPEeLIOBUIIi i B cepeloBUIIi i3 IOBEPXHEIO (SIK IJ1s1 OJJHAKOBOI

IJIMOVIHY 3aJI5ITaHHS, TaK i AJ14 pi3Hoi). BUKOHAHO MOPIBHSIHHS aHAJIOTIYHUX PE3YJIbTATiB.

2. The dissertation is devoted to the study of the dynamic stress-strain state of the thin cylindrical shells in the
elastic inertial medium. The research is carried out by numerical-analytical approaches using the method of
integral transforms and bipolar coordinates, as well as numerical methods, in particular, the finite element
method. Using the method of integral transforms, the non-stationary cylindrical shell dynamics in the unbounded
elastic inertial medium is analyzed. On the basis of an axisymmetric problem, different approaches to describing
the shell motions have been compared. An effective approach to the analysis of non-stationary dynamics of
discretely reinforced by ribs of rigidity of the cylindrical shells in the elastic medium is also proposed. For
modeling of shell dynamics in the medium with a surface, the bipolar coordinate system (BCS) was used. In this
case the basic equations of the elastic theory were obtained BCS, as well as the classical equations of the shell
motions. An approach, which is based on a finite-difference scheme by space variables and an iterative process by
time variable, was proposed to solve the problem. On the basis of the finite element method, the shell dynamics in
the medium with the surface (cases, when the shell axis is parallel to the surface and perpendicular to it), and two
coaxial shells in an unbounded medium and in the medium with the surface (both for the same depth of location,
and for different ones) are analyzed. A comparison of analogous results is performed.
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