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C. M. Cknenyc >

METO[ PO3B’A3AHHA TEEOMETPUYHO HENIHINHNX 3AL0AY 3rUHY
NNACTWH CKINAQHOI ®OPMU

Po3pobaeno HOBUI UUCEABHO-AHAMIMUYHUL Memo0 PO036°S3Y8AHHS 2e0MemPUULHO
HeATHIUHUX 3a0ay 32UuHY NaacmuH ckaadnol gopmu. [Tocmanosky 3adaui 6uKOHAHO
Y pamKaxr YmouHeHoi Mmeopil U020 NoPAIKY, WO 8Paxrosye Keadpamuunull 3aKoH
po3nodiny noneperHuxr OOMUYHUXL HANPYICeHb NO MoswuHi. Jas atneapusayii He-
AHIUHOT 3a0aui 8uKOPUCMAHO memol HenepepeHozo NPOoO08JlceHHS 34 Napamen-
pom. [as eapilayitinoi nocmanosku AiHeapu3osanol 3adaui no6yodosano PyHKYional
Yy popmi Jlarpanica, 3a0aHUL HA KIHEMAMUUHO MOHCAUBUL WEUOIKOCMAX Nepemi-
wens © Pyrryit 3cysy. Jas 3narodicenns oCHOBHUX Hesl0oMUx 3a0aui HeAtHItUH020
32UHY nuacmuHu copmyavosaro 3adayvy Kowi Oasn cucmemu 3sunavinux dugepen-
YlarvHUux pieHaAHb. 3adauy Kowi pose’ssano memodom Pynre — Kymma — Mep-
coHa 3 asmomamuiHum eubopom Kpoky. IIpasl wacmunu OugepeHyiarvhux pie-
HAND NPU PIKCOBAHUX ZHAUEHHAX NAPAMEMPA HABAHMANCEHHA, AKI 810nosidaroms
cxemi Pynre — Kymma — Mepcona, 3naudeno 13 po3e’sa3ky eapiayilinoi zadaui 0as
dpynryionana Jlarpamnsxca. Bapiayitini 3adaui pose’ssano memodom Pimya y mno-
eOHannt 3 memodom R -Pynxyii. Poss’szano mecmosi 3adaui 0asi djcopcmxo 3a-
KPINAEHOol Ma WAPHIPHO ONepmol NAACMUH, WO 3HAX00AMbCA Ni0 0110 PIBHOMID-
HO PO3N00INEH020 HABAHMANCEHHS PI3HOL THMeHcusHocmi. Po3e’s3ano 3adauy 32uny
nacmunu ckaadnoi gopmu. Jocaidxceno enaus zeomempuinoi Gopmu HA HANPY-
Jiceno-O0epopmosanuti cma.

Katouoei caosa: zHyuxa naacmuHa, zeomempuina HeAlHIUHICMDb, YmouHeHa meopis,
cxaadna gopma, memod R-Pyrnryii.

METHOD OF SOLVING GEOMETRICALLY NONLINEAR BENDING PROBLEMS
OF COMPLEX SHAPE PLATES

A new numerical analytical method for solving geometrically nonlinear problems of
bending of plates with complex shape is developed. The formulation of the problem is
performed within the framework of a refined theory of a higher order, which takes into
account the quadratic law of the distribution of transverse tangential stresses along the
thickness. The continuation method by parameter is used for linearizing the nonlinear
problem. For the variational formulation of the linearized problem, a functional in the
form of Lagrange is constructed, given on the kinematically possible rates of displace-
ments and rates of shear functions. To find the main unknowns of the problem of non-
linear plate bending, the Cauchy problem for the system of ordinary differential equ-
ations is formulated. The Cauchy problem is solved by the Runge — Kutta — Merson
method with the automatic choice of step. The right-hand parts of the differential equ-
ations, at fixed values of the parameter of load corresponding to the Runge — Kutta —
Merson scheme, are found from the solution of the wvariational problem for the Lag-
range functional. Variational problems are solved using the Ritz method in combination
with the R -function method. Test problems for clamped and simply supported plates
under the action of uniformly distributed load of different intensity are solved. The
problem of bending of a plate with complex form are solved. The influence of the
geometric shape on the stress-strain state is tnvestigated.

Keywords: flexible plate, geometric nonlinearity, refined theory, complex shape, R-
functions method.
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