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YIK 539.3
A. M. Mpuropetko, O. |. Becnanosa™

Y3ArANIbHEHUA METO[ CKIHYEHHUX IHTEMPANbHUX NEPETBOPEHb
Y NMIHIKHUX | HENIHIKHUX 3A0AYAX CTATUKM MOJNIOMMX OBOJNTOHOK

3anpononosano mni0xi0 00 PO036’AZYEAHHA O0808UMIPHUX ATHIUHUX T HEATHIUHUL
Kpatiosux 3adar CMAMUKU NOAOLUX ODOAOHOK HA OCHOBT Y3a2aabHeH0z0 mMemody
CKIHUEHHUX THMeZPaNbHUX mNepemeopens i memody aiHeapudayil Hwvromona —
Kanmoposuua —Pagcona. ¥ ainilinomy eunadky 3acmocys8anHi Y3azaibHeHOz20
Mmemo0y CKIHUEHHUX THMeZPALbHUX mepemsopend 3800umuvcs 0o nobydosu 08ox
THMEe2PANBHUL NePemeopPens 3G PI3HUMU 3MIHHUMU 00AACMI Y MPUNYUWEHHT, W0
A0pa 00HO20 mnepemeopeHHs € mpaHcPHopmanmanmu O0pyzozo, i Hasnaxu. Jas
P0368’A3aHHA 00epHcaHol cucmemu 080X O0OHOBUMIPHUX 3a0ar 6UKOPUCTMOBYEMBCA
imepayitina npoyedypa, wo € anarozom npoyedypu Jibmana — I'aycca — 3etidens
8 NIHIUHIU aneeOpi. ¥ HeaiHitiHomy 8unadky Ha OCHO8L PAYIOHAABHOZ0 NOEOHAHHS
memody atHeapusayli Hwvromona — Kanmoposuua — Pagcona ma ysazasvHenozo
Memody CKIHYEHHUX THMEeZPAIbHUX mepemeopens nodydosarno e€OUHUU imepayivi-
HUll mpoyec, wo 00’ ednye 08a Mmunu imepayii: ATHeAPU3AYUI0 HeAlHIUHOoT 3adaul
(memod Hwvtomona — Kanmoposuua — Pagcona) i pose’ssanns oxpemol aiHeapu-
306an0i 3adaui (memod Jlibmana — I'aycca — 3etidens). Ileti npoyec s6izaemucs
documb weudxo (KiabKicmsd imepaylli 3Harodumscs 8 mexncaxr 00Ho20 NOpaAdKyY) i
dae yemanenHul po3s’ 30K euxXiOHol 3adaui npu Heseaukitl (3+5) xinvkocmi mpauc-
popmanm-s0ep 8 obepreHomy mnepemeopenHni. Hasedeno npuxaadu mecmysanus
nidxody ma 00CAlOHCeHHSA CMIUKOCMI NMOA0ZUX O00AOHOK NPU PIZHUX YMO8AX
3aKPINAEHHA 2PAHUUHO20 KOHMYDY.

Katouoei caosa: y3azanvienull memo0 CKIHUeHHUX THMe2PAAbHUX Nepemeopens, memod
aineapusdayii Hvtomona — Kanmoposuua — Pagcorna, cmamuka noaozux 06040HOK,
NMHIUHT T HeATHIUHT KPpalosl 3a0aul, mecmye8anHs, aHaN13.

THE GENERALIZED FINITE INTEGRAL TRANSFORMATIONS METHOD IN LINEAR
AND NONLINEAR STATIC PROBLEMS FOR SHALLOW SHELLS

The new approach to solving two-dimensional linear and mnonlinear boundary-value
static problems of shallow shells based on the generalized method of finite integral
transformations and Newton — Kantorovich — Raphson method of linearization is deve-
loped. In the linear case, the application of the generalized method of finite integral
transformations is reduced to construction of two integral transformations with respect
to different variables of domain in assumption that the kernels of one transformation
are transforms of the other one and vice versa. To solve the obtained system of two
interconnected one-dimensional problems, an iterative procedure, which represents ana-
log of the Libman — Gauss — Seidel procedure in linear algebra, is used. In the nonli-
near case, the rational combination of the Newton — Kantorovich — Raphson method of
linearization and the generalized method of finite integral transformations makes it
possible to construct unified iterative process combining two kinds: linearization of
nonlinear problem (Newton — Kantorovich — Raphson method) and solving of the single
linearized problem (Libman — Gauss — Seidel method). The process constructed is
characterized by rapid convergence (the number of iterations is within the limits of one
order) and small quantity of transform-kernels in inverse transformation (3+5), which
assures stable solving of original problem. The examples of testing the approach deve-
loped and investigation of stability problems for shallow panels under various condi-
tions of fastening of a boundary contour are presented.

Key words: generalized method of finite integral transformations, Newton —Kanto-
rovich — Raphson method of linearization, statics of shallow shells, linear and
nonlinear boundary-value problems, testing, analysis.

Iu-1 mexaniknu im. C. II. TumorieHka Opnepsrano
HAH VYxpaian, Kuis 15.02.21

gelena_bespalova@ukr.net



