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YIIK 539.3
T. B. lUmaTko™

KOMITIOTEPHE MOOEINOBAHHA HAMPYXXEHO-OE®OPMOBAHOIO
CTAHY ®YHKUIOHAINBLHO-I'PAQIEHTHUX CEHABIY-MITACTMH | MONOIrUX
OBOJIOHOK CKNAOHOI ®OPMU HA MPYXHIX OCHOBI

Pozzasdaemuvcs 3a0aua npo 32uH MPUUWAPOBOT NOA020L 0O0AOHKU, WO ONUPAEMBCS
HA MPYHCHY OCHO8Y, mpu 01 nmonepeurHozo HasaHmaxcerHns. IIpunyckaemsvcs, wo
HUNCHIU 1 8ePIHIU WAPU 8U20MOBACHT 3 PYHKYUIOHALBHO -I'PAOTEHMHUX MamePiais,
a 3amoeHI08a% — 3 130MPONHO20 mamepiary (meman abo xepamixa). Jas mamema-
MUYHO20 MOOeAI08AHHA 300aUl BUKOPUCTIAHO YMOUHEHY MeoPlto NAACMUK NePUL020
nopadxy muny Tumowenxa, axa epaxosye Oeopmayii 3zuny. IIpyxna ocHosa
00040HKU MOOeatoembest 0gonapamempurroto modeanrto muny Ilacmepuaxa. Egex -
MuHi NPYX*CHI saacmueocmi HYHKYIOHAADHO-IPAOTEHMHUX MAMePIANi8 3MIHIO0-
10MbCA 34 cmeneHesuMm 3aKOHOM. 3ANPONOHOBAHULU AL20OPUMM PO3E’A3AHHA 3a0ay
32uny 6a3yemucs Ha suxopucmanHi meopii R -Pynxyit 1 eapiayitinozo memody
Pimya. Cmgopene mpozpamne 3abe3neuenns, wo pearidye 3anponoHosanull nidxio,
anpo608aHO HA Mecmosux 3a0auax 0l NPAMOKYMHUL NAACTNUH i NOA02UX 006040~
HOK 3 PIBHUMU CXemMamu YKAA0AHHA Wapi8 i PI3HUMU LAPAKMEPUCNUKAMU NPYKHC-
HO%L ocHosU. Effexmusnicms memody npodemorHcmposano Ha npukaadi 060A0HKU 3
WECMUKYMHUM 0OMBOPOM 1 KPY2AUMU SUPI3AMU HA CMOPOHAX. PO32aanymo pidHi
YMOBU 3AKPINAEHHA OMBOPY MA 308HIULHBOZ0 KOHMYPY 00040HKU. Busueno enaus
I'padienmuozo iHOeKCYy Mma XaPaAKmMepucmurx NPYHHOT OCHOBU HA BEAUYUHY MAK -
CUMAABHO20 NPpozuny. Ompumani pesyavmamu nodaHo Yy 8uzaidi mabauys i 2pa-
Pixie ma suxopucmarno 0as 0ocaiddcerHs PYHKYIOHAALHO-I'PAOIERMHUL NAACTUH
1 MOA02UX 000A0HOK HA NPYHCHIU 0CHO8T 31 CKAAOHOM HOPMOI0 NAAHY.

Katouoei caoea: 32un, yHKYioHaNbHO-T'PAOIEHMHULT Mamepiar, CeH08i4-Naacmunu, no-
21021 000A0HKU, NPYHCHA OCHO8A, meopis R -Pynxyii, eapiayitinul memod Pimya.

COMPUTER SIMULATION OF STRESS STRAIN STATE OF FUNCTIONALLY
GRADED SANDWICH PLATES AND SHALLOW SHELLS OF THE COMPLEX SHAPE
RESTING ON ELASTIC FOUNDATION

The bending problem of a three-layer shallow shell on an elastic foundation under the
action of a transverse loading is considered. It is assumed that the bottom and top
layers are made of functionally graded materials, and the filler is made of isotropic
material (metal or ceramic). For mathematical modeling of the problem the Timoshenko-
type refined theory of the first order of plates that takes into account shear shear
deformation is used. The elastic foundation of the shell is modeled by a two-parameter
Pasternak-type model. The effective elastic properties of functionally graded materials
are varied by the power law. The proposed algorithm for determining the stress strain
state of the shell during bending is based on the Ritz variational method and the R -
functions theory. Created software that implements the proposed approach is approved
on the test problems for rectangular plates with various layering schemes and various
characteristics of an elastic foundation. The efficiency and versatility of the method is
demonstrated by the example of a shell with a hexagonal hole and round cutouts on the
sides. Various conditions of fastening the hole and the outer contour of the shell are
considered. The influence of the gradient index and characteristics of the elastic
foundation on the value of the maximum deflection is studied. The results obtained are
presented in the form of tables and graphs and are used to study plates and shallow
shells with a complex plan shape.

Key words: bending, functionally graded material, sandwich plate, shallow shells,
elastic foundation, R -functions theory, Ritz variational method.
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