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YIIK 539.3
C. M. Cknenyc ™

METO[ PO3B’A3AHHA TrEOMETPUYHO HENMIHINHUX 3A0AY 3TUHY
NMNACTUH CKINAOHOI ®OPMU

Po3pobaeno HOBUU UUCEABHO-AHAMIMUUHUL MemO0 PO36’A3YBAHHA 2e0MeMPUYHO
HeATHIUHUX 3a0ay 32UHY NAAcMut ckaadnoi ggopmu. ITocmanosky 3adaui BUKOHAHO
Y PAMKAL YMOUHEHOT MeoPil 8UW020 NOPAOKY, WO 8PAX08Y € K8AOPAMUUHUL 3AKOH
Po3nodiny nonepevHuxr OOMUUHUX HANPYHCeHb N0 MOsWUHL. Jas aineapusayil He-
NHIUHOT 3a0aul 8UKOPUCTNAHO MemO0 HenepepeHozo NPodosltceHHs 34 napamem-
pom. las eapiayitinol nocmano8ku AiHeapusosarol 3adaui nodyd0oeano PyHKYionat
y popmi Jlarpanica, 3a0aHUl HA KIHEMAMUYHO MONCAUBUL WEUOKOCNAL Nepemi-
wens 1 Pynryit 3cysy. Jas 3naxodxicenns ocHogHux Hesldomuxr 3a0aui HeatHiliHo20
32UHY naacmuHu cpopmyavosaro 3adauy Kowi Oas cucmemu 3sudatinux ougepen-
YIabHUX pieHAHb. 3adawy Kowi poss’azano memodom Pyure — Kymma — Mep-
coHa 3 asmomamuyHum eubopom Kpoxy. IIpasl wacmunu OugeperyiarvHux pig-
HAHDL NPU PHIKCOBAHUL 3HAYEHHAX NAPAMEMPA HABAHMANHCEHHI, AKI 810N0810a10Mb
cxemi Pynre — Kymma — Mepcona, 3Hati0eno i3 po3e’a3ky eapiayiliinoi 3adaui Ons
dynxyionana Jarpansca. Bapiayilini sadaui pose’szano memodom Pimya y mo-
eOHaHnHi 3 memoldom R -Pynxuyiti. Pose’asano mecmosi 3adaui 0as HOPCMKO 3a-
KPINAEHOT Ma WAPHIPHO ONePpmMoi NAaACmMuH, Wo 3Harodamecs nid 0i€0 PieHOMIP-
HO PO3N00INEeHO20 HABAHMANHCEHHA PI3HOT THMeHcugHocml. Po38’a3aHo 3adauy 32uny
NAACMUHYU CKAAOHOT opmu. JJocaidxceHo 8naus zeomempuurol Gopmu Ha HANPY -
JHceno-0edopPmo8aHUL. CMAH.

Katouoei caosa: zHyuka maAacmuHa, 2e0Mempuina HeATHIUHICMDb, YMmouHeHa meopis,
cxaadua opma, memod R-gpynryii.

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 ihvestigated.

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