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IIOCTAHOBIIi HA OCHOBI CIIJIaH-allPOKCUMAlil

2. Solution of problems of the stress - strain state of variable stiffness orthotropic spherical shells in refined
formulation on the basis of spline-approximation

Pedepar:

1. B pucepTaniiiHiii poboTi po3pobseHo eeKTUBHUN YMCeNIbHO-aHATIITUYHUN MiAXif 10 PO3B'sI3aHHS TBOBUMIPHUX
337124 CTaTUKU OPTOTPOIHUX C(HPEPUYHUX 0O0JOHOK 3MiHHOI TOBIIMHYU B YTOYHEHIH [TIOCTaHOBL IIPY Pi3HUX
rpaHUYHUX YMOBAX Ta IiJ| [i€l0 Pi3HUX BUJiB HAaBaHTa>XE€Hb, 110 6a3yeThCsl HA 3aCTOCYBaHHI METOAY CIJIaliH-
KOJIOKaLii 1714 3B€leHH JBOBUMIPHOI KpaloBOI 3a7,a4i 10 OJHOBUMIPHOI Ta PO3B'A3aHHI OTPMMAHOI OZHOBHUMIPHOI
KpaloBoi 337a4i CTiKMM YMCEIbHUM METOLOM AUCKPETHOI OPTOrOHai3alii. 3a JOIOMOT0I0 PO3PO6JIEHOTO MiAX0Ay
PO3B's13aHO psf, 3afad. Ha 0OCHOBI OTpMMaHMX pe3yJIbTaTiB IPOBEIEHO aHaJIi3 BIUIMBY 3aKOHIB 3MiHM TOBIIVHU B
OJIHOMY i IBOX KOOPAVHATHUX HANPSIMKaX, BUZY NIPUKJIAZEHOrO HaBaHTaKEHHS, POPMHU 0O0JIOHKH, MEXaHIYHMX
XapaKTEPUCTUK MaTepiajy Ta Cr1oco0y 3aKpillJIeHHs KpaiB 000JIOHKU Ha HANPY>KEHUI CTaH HETOHKUX C(PEPUIHUX
000JI0HOK. B pesysbTati 6ys10 BUSIBJIEHO Psifi 3aKOHOMIPHOCTE! PO3MOiNy MOJIiB IIepeMilleHb i HallPY>KeHb, 10

MalOTh IPAKTUYHE 3HAYEeHHS IIPU OLHIIi MilIHOCTI i HAZiHOCTI eJleMeHTiB KOHCTPYKIiH, 1[0 MaloTh GOpMy



cpepuiHUX 0OOJIOHOK.

2. The thesis is devoted to the development of an effective numerical and analytic approach to the solution of the
class of problems on stress-strain state of spherical orthotropic shells of variable thickness under different kinds
of loads and with various conditions on the edges in the refined formulation. The problems are described by a
system of partial differential equations with variable coefficients. To solve the problem an approach based on
reduction of two-dimensional boundary problem to one-dimensional using the spline-collocation method along
one of the coordinate directions is proposed. The obtained one-dimensional boundary problem is solved by the
stable numerical discrete orthogonalization method. On the basis of the developed approach number of problems
on stress-strain state of spherical shells under various conditions at the edges and different kinds of applied loads,
depending on orthotropy of material, geometry of the shell and their thickness variation in one or two coordinate
directions is solved.
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