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TEOMETPUSA U CTATUYECKHIN PACUET TOHKHUX OBOJIOYEK C

JUHENYATHIMU CPEJJUHHBIMUA MOBEPXHOCTSIMHU C

I''TABHBIM KAPKACOM U3 TPEX CYIIEPDJIJIMIICOB

Auuomauuﬂ. ﬂOKClSClHO U npouiniocCmpuposano, 4mo umes 00UHAKOBBIU 2]IABHbLI Kapkac

NOBEPXHOCTU MOJICHO NOCPOUNb MPU PA3Hble NOBEPXHOCU NEPEHOCA Beapoudaibhozo mund. Bssae
omu  mpu pasuvle JuHenyamvle NOBEPXHOCMU 6 Kauecmee CPeOUHHbIX NOBEPXHOCHEl MOHKUX
CMPOUMENbHBIX 000N0UEK, MOICHO PACUWUPUMb YUCLO APXUMEKMYPHBIX (DOPM, Npuemiemvblx Ol
CMpOUmMenbHol NPAKMUKU.

ITlokazana 6o3modoCcHOCHD onpeéeﬂeimﬂ Hanpﬂ?fceHHO'06¢0PMMPO@GHHOZO COCMOAHUA

JIUHeNYamulX 000104eK ¢ paccmMampugaemvbimMu CPEOUHHBIMU NOBEPXHOCTHAMU NPU NOMOWU MUNOBO20
komnvromeprozo xomnaexca CKAJl. U3 npedcmagneHuvlx u30noaell 04e8UOHO, YMO HANPAXCEHHO-
deghopmuposanHvle COCMOAHUS PA3HLIX JTUHEUYAMbIX 000I04eK HA 08ATIbHOM NIAHe, HO C OOHUM U meM
JHce 2NABHbIM KAPKACOM, OMIUYAIOMC He3HAYUMeNbHo )y 08yX u3 mpex obonoyex. Ilpu smom Oviio
VCMAHOBIEHO, YUMo OaHHble 08¢ 000IOYKU UMEIOM OMPUYAMETbHYIO 24YCCO8) KPUBU3HY, d Mpembs —
nynegyio. CnedosamenvHo, uUckamv 6ojiee ONMUMATLHYIO 000I0UKY NO KpUmepuro NpoyHOCmU cpeou
08YX 0007104eK ¢ OMPUYAMENbHOU 2ayCcCcOB0U KPUBU3HOU He UMeem CMbICad, Cledyem Guloupams
0060104KY N0 OpY2OMY KpUMeEPUio, Hanpumep, no Kpumepuio mpyooemMKoChu uU32omoeiLeHus.

Knroueevie cnoea: mounkas o000104ka, MemooO KOHEUHO20 OdJleMeHmd, JAUuHeln4amas

no6epxXHOCmb, aﬂee6pauqea<aﬂ HOBEPXHOCMDb, 21ABHbIU Kapkac nogepxnocmu, CynepaJiiunc.
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GEOMETRY AND STATIC ANALYSIS OF THIN SHELLS WITH RULED
MIDDLE SURFACES OF THREE SUPERELLIPSES AS MAIN FRAME

Abstract. The possibility of generating three different translational surfaces of velarodial type

by having the same main frame of the surface is proved and illustrated. Using these three different ruled
surfaces as middle surfaces of thin shells allows to extend the number of architectural forms in
construction practice.

Static analysis of the shells with the middle surfaces under consideration is performed using

the SCAD standard finite element software. The results of the analysis of different ruled shells with
oval-shaped base, but of the same main frame, imply that the stress, moment and displacement
distributions are almost identical in two of the three shells. Moreover, it is established that the
Gaussian curvature of these two shells is negative, and is zero in the third one. Therefore, there is no
sense in determining the optimal shell in terms of strength out of the two shells with negative Gaussian
curvature. Rather, these two shells may be evaluated based on another criterion, for example,
complexity of manufacturing.

Keywords: thin shell, finite element method, ruled surface, algebraic surface, main frame of

surface, superellipse.
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