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YIK 539.3
T. B. WmaTko™

KOMITIOTEPHE MOAENIOBAHHA HAMPYXEHO-OE®OPMOBAHOIO
CTAHY ¢YHKLI,IOHA.I1b_I_-IO-I'PA.[1I€HTHI/IX CEHABIY-MNACTUH | NONOIrmx
OBOJIOHOK CKITAOHOI ®OPMU HA MNMPYXHIN OCHOBI

Poseasadaemsves 3adaua mpo 32un MPUULAPO8Oi NOA020L 000AOHKU, WO ONUPAEMBCA
HA MPYHIHY OCHOBY, Npu 0 nonepeurozo Hasarmaxcenus. Ilpunyckaemsvces, wo
HUNCHIY T 8ePIHIU WAPU 8ULOMOBACHT 3 PYHKYIOHAALHO-I'PAOTEHMHUX MAMEPIais,
a 3amoeH08ar — 3 130MmponHozo mamepiary (meman abo xepamixra). Jas mamema-
MUUHO20 MO0eN08AHHA 3a0aUl BUKOPUCTNAHO YMOUHEHY MeoPito NIACMUH NePuLo2o
nopadxy muny Tumowenka, sxa epaxosye Oegopmayii 3zuny. IIpyxcHa ocHosa
060a0HKU MmODeatoembes 0gonapamempurnoro modearto muny Ilacmepuaxa. Eger-
MUBHT MPYHCHT 8racmusocmi PYHKYIOHAALHO-I PAOTEHMHUL MAMePIALi8 3MIHI0-
0MBCA 36 cCMenenesuM 3AKOHOM. 3ANPONOHOBAHUN AALOPUMM PO368’A3AHHA 3aday
32uny Oasyemuvcs HA 8uUKOPUCMAHHL meopil R -Pynkyiil i eapiayiiinozo memody
Pimya. Cmeopene npozpamne 3ade3neuenns, Wo pearidye 3anponoHosanuti nioxio,
anpob08aHo Ha Mmecmosux 3a0auax OAf NPAMOKYMHUX NAACMUH T NOAOUL 000A40-
HOK 3 PIBHUMU CXemMaAMU YKAAOAHHA UAPI8 T PIBHUMU TAPAKMEPUCTUKAMU NPYHC-
Hol ocHosu. Efexmusnicms memody npodemoncmposaro Ha npukaadi 060A0HKU 3
WeCMUKYMHUM OMBOPOM T KPY2AUMU 8UPI3AMU HA cmopoHax. Pozeasnymo pisui
YMOBU 3AKPINAECHHA OMBOPY MA 308HIULHBOZO KOHMYPY 0060a0HKU. Busueno enaus
rpadienmunozo iHdexcy ma Xapaxmepucmukx NPYIHOL OCHOBU HA BEAUUUHY MAK-
cumManbHozo npouny. Ompumani pesysvmamu nodano Yy euzaidi mabauys i 2pa-
Pirxie ma suxopucmano 0as Gocaidicents PYHKYIOHAALLHO-I PAOIEHMHUL NAACMUH
1 N0A02UX 000A0HOK HA NPYNHCHIU OCHO8L 31 CKAAOHOI PHOPMOI0 NAAHY.

Kaiouoei caosa: 32un, PynkyionarvHo-rpadienmuut mamepian, cendsin-naacmutu, no-
1027 000A0HKU, NPYHCHA OCHOB8A, meopia R -Pynxyii, sapiayiinuil 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 wversatility 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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