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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHuX pyopHk: 30.19, 30.19.53

Tema guceprauii:
1. MeTonuka po3paxyHKy HETOHKUX IIJIACTUH Ta 000JIOHOK Ha OCHOBI IIPOCTOPOBUX KPUBOJIIHINHUX CKIHUEHHUX

eJIEMEHTIB

2. Method of calculation of non-thin plates and shells on the basis of 3D-curvilinear finite elements

Pedepar:

1. Incepraliist npucBs4YeHa PO3PaxyHKy HETOHKUX IJIUT Ta 0O0JIOHOK HYJIbOBOI 260 J0aTHBOI rayCoOBOI KpUBU3HU B
3a/1ayax gedopmMyBaHHS IIPU CTAaTUYHOMY HaBaHTaKeHHI. B maHiil poboTi mpoaHanizoBaHO MIpoOOIeMaTUKY
PO3paxyHKy TOBCTO- CTIHHMX KOHCTPYKLi# Ta 3aIIPOIIOHOBAHO HOBU IIPOCTOPOBUM CKiHYEH- HUM €JIEMEHT, 1110
no6y0BaHMI Y KPUBOJIiHIMHIN CUCTeMi KOOPAUHAT Ha OCHOBI BEKTOPHOI allpOKCUMallil PYHKLii IepeMilleHb y
psanax Maknope- Ha. [lepeMinieHHS CKIHU€HHOTO eJleMeHTa IIPUIMAalOThCs Y BUTJIA BeKTOp- QYHKILi, [0 MiCTUTD Y
C00i 3MillleHHs Tisa SIK )KOPCTKOro 1iijioro. [IpeacTaBieHi pe3yibTaTi LOCiI>)KeHb JOCTOBIPHOCTI Ta e(peKTUB- HOCTI
BUKOPUCTaHHS METOJY CKiHYEHHUX €JIEMEHTIB Ha OCHOBI KpUBO- JIiHITHOTIO ITIPOCTOPOBOTO CKIHUEHHOTI'O €JIEMEHTA
Ha 3a7ia4ax Npy>KHOro fedopMyBaHHS Mif] Ai€l0 CTATUYHOrO HaBaHTaKeHHS (pPiBHOBara TOBCTUX IUIUT 3 Pi3HUMU

YMOBaMM 3aKpillJIEHHS], 3TUH TPAHCBEPCAIbHO-I30TPONHUX IJIACTMHOK 3 Pi3HUMM YMOBaMU 3aKPillJIeHHS, piBHOBara



TOBCTOCTIHHOTO LIMJIiHAPA Mif i€l0 30BHIIIHLOIO Ta BHYTPIIHLOTO TUCKY, @ TAKOXK Iif] Ii€0 TOPLIEBOTO PO3TATLY,
piBHOBara TOBCTOCTiHHOI cdepu Iif, [Iiel0 30B- HIlIHbOTO Ta BHYTPIIIHbOTO TUCKY) 3 PI3HUMMU [1apaMeTpaMu Ta
3ryle- HHAM CiTKU gucKpeTu3atii. Iy nigTBepaKeHHs JOCTOBIPHOCTI pe3yJjib- TaTU PO3PaxXyHKy TECTOBUX 3aa4
MOPIBHIOIOTHCS 3 BiIOMUMU aHaIiTH- YHUMU PO3B’SI3KAMU, 2 TAKOXK 3 PO3B’s13KaMU OTPUMAHUMMU 32 JOTIOMO- T0I0
iHImKxX cxem MeToay ckiHueHHux eaeMeHTiB B 1K «JIIPA-CATIP» Ta ITK «SCAD Office». Y npoueci rectyBanHs MCE
BA3HAYE€HO MEXI 3a- CTOCYBaHHS ITPOCTOPOBOrO KPUBOJIIHIMHOTO CKIHYEHHOTO €JIEMEHTA IJIs1 MOLEJIIOBaHHS
HETOHKMUX I1JIACTUH Ta 0G0JIOHOK. [IeMOHCTpalil0 MO>KJIMBOCTEH 3alIpOIIOHOBAHOI METOIUKY ITPOJIEMOH- CTPOBAHO
Ha NPaKTUYHUX 33]]a4ax — MOJEJIIOBAaHHS POOOTH (JIaHLIEBUX 3'€IHAHb METAJIEBUX BY3J1iB, PO3PAXYHOK OIIOPHOI
IIMTH 623U KPYTJIOro IiJIOHA, pO3paxyHOK TOBCTOI PyHIaMeHTHOI IuTU 30-TI0BEepX0BOi 3ajli- 306€ TOHHO]
SKUTJI0BOi OYyiBJIi.

2. The thesis is dedicated to the research of the stress-strain state in problems of deformation of non-thin plates
and shells of zero or positive Gaussian curvature with static loading. This paper shows the problems of analysis of
thick-walled construc- tions and been shown new solid finite element constructed in a curvilinear coordinate
system based on the vector approximation of the displace- ment function in the Maclaurin series. Displacements
of a finite element are taken as a vector-function, which includes the rigid-body motions. The results of the
research on the reliability and efficiency of the use of the finite element method on the basis of the curvilinear
solid finite element on the problems of the Theory of Elasticity under the action of stationary load (the equilibrium
of thick plates with different fixing con- ditions, the bending of transversally isotropic plates with different fixing
conditions, the balance of the thick-walled cylinder under the influence of external and internal pressure, and also
under the action of tension on the ends, the balance of the thick-walled sphere under the influence of an external
and internal pressure) with different parameters and different size of mesh density are presented. There are a lot
of tests solved to confirm the reliability. The results there are compared with well known analytical solutions and
with the solutions that are obtained using other finite element schemes in the LIRA-SAPR and SCAD Office. In the
process of FEM testing, the limits of the use of the solid curvilinear finite element for the modeling of non-thin
plates and shells are defined. The demonstration of the possibilities offered by the proposed method has been
demonstrated on practical cases - the modeling of the functioning of flanged connections of steel joints, the
analysis of the base plate of the round pylon, the analysis of the thick foundation slab of a 30-storey reinforced
concrete dwelling building.
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