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YIK 539.3

A. M. Mpuropexko, O. |. Becnanosa™

Y3ArAllbHEHUA METO[, CKIHYEHHUX IHTErPAITbHUX NMEPETBOPEHb
Y NIHIKHUX | HENIHINHNX 3AO0AYAX CTATUKU NOJIOrMX OBO0NOHOK

3anponornogaro nidxid 00 pP038’A3Y8aAHHA 080BUMIPHUX ATHIUHUX T HEeATHIUHUX
KPpavosuxr 3a0ai CMAMUKU NOA0UX 000A0HOK HA OCHOBL Y3a2aAbHeH020 memody
CKIHUEHHUX THMe2PAAbHUX nNepemseoperd i memody aitneapusayii Huviomona —
Kanmoposuua —Pagcona. ¥V atnitiHomy eunadky 3acmoOCYy8anHHsA Y3a2aibHeH020
Mmemoly CKIHUEHHUX THMeZPALbHUX mepemsopeHs 3800umuvcs 00 modydosu 08ox
THMe2PANPHUX MePemeoPeHd 3a PIZHUMU 3MIHHUMU 004AaCMI Y NMPUNYUWeEHHT, WO
a0pa 00H020 nepemeoperHs € mparcPhopmarmamu O0pyz020, i Hasnaxu. Jas
P0O38’A3aAHHA 00ePHCAHOL cucmemu 080X OOHOBUMIPHUX 3a0aU 8UKOPUCTNOBY EMBCA
imepayitina npoyedypa, wo € anarozom npoyedypu Jibmana — Iaycca — 3etiders
8 MHIUNHIU anzebpl. ¥ HeAtHitiHOMY 8uNadKy HA OCHO8I PAYIOHANBHO20 NOEOHAHHS
Mmemody aineapusayii Hwromona — Kanmoposuua — Pagcona ma ysazanrvrerozo
Mmemoldy CKIHUEHHUX IHMeZPaIbHUX Nepemsopens mnobydosano eOuHull ime-
payiinutl mpoyec, wo 00’e€dnye 0sa munu imepayiil: ATHEAPU3AYIIO0 HeATHIUHOL
3adaui (memod Hwromona — Kanmoposuua — Pagcona) i pose’ssanusa oxpemoi
Aineapusosanoi sadaui (memod Jlibmana — Iaycca — 3etidens). Ileii npoyec 36iza-
emecs Jocums wWeudxko (KinvKicms imepayili 3Haxodumecs 8 meiaxr 00H020 Mo-
padxky) i 0ae ycmareHull po3s’a30x suxriOHol 3adaul npu Heseauxil (3+5) xinvkocmi
mpancgopmanm-adep 8 obepHenomy nepemsopenti. Hagedeno npukaadu mecmy -
8anHa ni0xody ma 0ocaidxceHHS CMITKOCMI NOA0UX 000A0HOK NPU PIZHUX YMO-
84X 304KPINAEHHA 2PAHUUHO20 KOHMYDPY.

Katouoei caosa: ysazarvienuti memood CKIHUEHHUX THMeZPALbHUX Nnepemaeopers, memoo
aiHeapusayii Hvtomona — Kanwmoposuua — Pagcona, cmamura noaozux 06040HOK,
NHITUHT T HeATHIUHT KPpatosl 3a0aui, mecmys8anHHs, AHANL3.

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

The new approach to solving two-dimensional linear and monlinear 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 conmstruct 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 1is
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.
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