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AHotamisi. Y pobotax [8, 10] po3pobneHo BapiaHT HaMiBaHATITUYHOTO METOJY CKIHYEHHHUX
CJIEMEHTIB I PO3paxyHKy MPU3MaTHUYHUX TiJI IPH BUKOPUCTAHHI B SKOCTI CHCTEMHU KOOPAMHATHUX ()YHKIIT
pagie  @dyp’e. 3acTocyBaHHS TPUTOHOMETPUYHHMX PsIiB  3a0e3rmeuye MaKCHMallbHy €(QEKTHUBHICTb
HaNiBaHATITHYHOTO METONY CKIHYEHHX €JIEMEHTIB, OJHAK, Ha TOPLSX Tijla BIAETHCS 3aJ0BOJILHUTH JIMILE
TpaHUYHUM YMOBaM, LIO BiJNOBiJAarOTh CIUpPaHHIO 00’€KTa Ha aOCOJIOTHO KOPCTKY y CBOIM IUIOMIMHI Ta
THYUYKyY miadparmy. B pe3ynbraTi BAKOHAHUX IOCIIKEHL OTPUMaHI IMMOJaHHS MTepeMIIieHb TOJIIHOMaMH, 1110
JI03BOJISIE€ 3HAYHO PO3MIMPHUTH KOJO TPAHUYHUX YMOB Ha TOPISIX Tia. Y IIbOMY BUIAIKy 3BECTH PO3B’SI3aHHS
BUXIJTHOI MPOCTOPOBOi KpaioBoi 3afaui 10 MOCTIJOBHOCTI ABOBHUMIPHHMX 3aJad HE € MOXJIMBHUM, TOMY
0Cco0IMBOTO 3HAUYCHHS HaOyBa€e OOTpyHTOBAHMM BHOIp BiANOBIAHUX MOIiHOMIB. Bix iX mpaBUisHOTO BHOOPY
3aJIC)KHUTD SIK 00YMOBJICHICTh MaTPHIIl CHCTEMH PO3B’SI3yBaIbHUX PIBHSHB 1, 0T)KE, 301KHICTD 1HTErpaIliiHUX
ITOPUTMIB ii pO3B’A3aHHS, TaK 1 YHIBepCaJIbHICTh MiAXOAY MO0 MOKIMBOCTI 3aI0BOJICHHSI Pi3HUX BapiaHTIB
TpaHUYHHUX YMOB Ha TOPISIX Tifa.
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KaiouoBi cjioBa. MeTOJ CKIHYEHHMX €JIEMEHTIB; HaIliBAHAITHUYHHMI METOJ CKIHUCHHX E€JIEMEHTIB;
npu3MaTHYHi Tina ckiagHoi Gopmu; ckinueHuid enemedt (CEL); mpusmatnunmii ckinyenuit enement (CE2);
Teopis MPY>KHOCTI; BY370Bi p2232# €aKIii; MaTpHUII KOPCTKOCTI.

IToctanoBka mpo6jaemu. CydacHuid po3Butok MCE XapakTtepusyeThCs MparHeHHSIM JI0
yHiBepcaiizamii aJlrfOpUTMIYHUX CXEM IMOOYIOBH PO3B’S3YBaIbLHUX CIIBBIIHOIICHh 32 PAaXyHOK BBEICHHS
MiHIMYMY BUXiJHHX TPHITYLICHb 1 TiMOTE3 OO0 PeajbHUX 3aKOHIB AeopMyBanHs. HakonndyeHo 3HaYHUI
JIOCBIJ] 3aCTOCYBAHHS JI0 aHAJi3y KOHCTPYKIIIH MPOCTOPOBHUX CKIHUCHHUX €JIEMEHTIB JO3BOJIIIOTE 3 €IMHHUX
MO3MIIH JOCIIKyBaTH MACUBHI 1 TOHKOCTIHHI 00’ €ekTH [1, 3-6, 14]. Ak 3a3Ha4eHO B poOOTI [7], TaKkui miaxin
JI03BOJISIE OXOIUTIOBATH OUTBII IIMPOKHH KIac MPaKTUYHUX 3a7ad, yCyBalouM HEOOXiIHICTb BBEICHHS
nexinpkox BufiB CE, 3aCHOBaHUX Ha Pi3HMX BHUXIJAHUX PIBHSHHAX [2], IO YCKJIaTHIOE MPaBUILHUN BUOIp
PO3paxyHKOBOI CXEMH, YCKIIQIHIOE (HOPMYBaHHS YMOB KOHTaKTy MiXK OKPEMHMH €JIEMEHTaMH 1 IPU3BOAHUTH
JI0 TPOMIi3KOTO OOYHCITIOBAIBHOTO KOMIUIEKCY. Y 3B’S13Ky 3 LM B AaHiid poOOTi MpuilHATa Opi€HTawis Ha
BUKOPHUCTaHH: YHIBEpCAIbHUX CKIHYEHUX €JIEMEHTIB.

J1o uncna GaxTopiB, 1110 BU3HAYaIOTh e()EKTUBHICTh YHIBEPCATBHUX CKIHUYCHHUX EJIEMEHTIB, BIIHOCUThLCS
dhopma CE, 3aK0H po3mominy IepeMilieHb 1 METOANKA BUBSICHHS MaTPHIII )KOPCTKOCTI.
By3znoei peaxuii ma xoegivyicnmu mampuyi sncopcmrkocmi CE na ocnogi npeocmaenennsn
nepemiuieHb nOJTIHOMAMU
[IpencrarneHds TMepeMillieHb Y BHIVIIAI PO3KIAAaHHS 110 TIOJiHOMax HaBeIeHO B poOoTi [9].
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BucHoBku

Otpumani ¢GopMyad Il OOYUCIICHHS BY3JIOBHX PEakKiiii Ta KOe(]iI[i€eHTIB MaTpPHUIll >KOPCTKOCTI
JI03BOJISII0O BUKOPUCTOBYBAaTH JJIsl MPEICTABICHHS MEpPEMILeHb Pi3HI CHCTEMH KOOPAWHATHUX (YHKLIH,
noOy/J0BaHi HAa OCHOBI MOJIIHOMIB. BigMiHHAa 0cOOIMBICTH MX CMIBBITHOMICHB Y TOPIBHSIHHI 3 aHAJIOTTYHUMH,
BHBEACHUMH IIPY BUKOPUCTAHHI VIS TIOJIAHHS IIepeMiteHb psiaiB Pyp’e, moysrae B TOMy, IO HE PiBHI HYJITIO
Koe(iIlieHTH HEe TUTLKY JiaroHajdbHUX, ajie 1 mepuQepIfHNX MiAMATPHUITL 1 PO3B’I3aHHS CUCTEM PiBHSHD, ITI0
OJICPXKYIOThCSI Ha X OCHOBI, IPSMUMHU METOJIaMHU CTa€ HEJOUUIHHUM. /[0 YMHHUKIB, BU3HAYATHHUX Y pa3i
¢(EeKTUBHICTh HAIIBaHAIITHYHOIO METOAY CKIHUEGHHX CJIEMEHTIB, CTaBJIATBCS, HacaMIlepel, IMPOCTOTa
3aBHaHHS YMOB 3aKpIiIUICHHS Ha TOPIIIX Tijda, 1 BeIWMYWHA 0OCATY OOYMCIICHh, OOYMOBJIEHA IIBHIKICTIO
301’KHOCTI 1HTErpaliifHOro MPOLECy PO3B’sI3aHHSA CUCTEM PiBHSHb.
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Abstract. In article [8, 10], a variant of the semi-analytical finite element method for the calculation of
prismatic bodies was developed using the Fourier series function as a coordinate system. The use of
trigonometric series ensures maximum efficiency of the semi-analytical finite element method, however, at
the ends of the body it is possible to satisfy only the boundary conditions corresponding to the support of the
object on an absolutely rigid in its plane and flexible diaphragm. As a result of the performed researches the
basis of representation of movements by polynomials is received that allows to expand considerably a range
of boundary conditions on end faces of a body. In this case, it is not possible to reduce the solution of the
original spatial boundary value problem to a sequence of two-dimensional problems, so a reasonable choice
of appropriate polynomials becomes especially important. Their correct choice depends on the conditionality
of the matrix of the system of separate equations and, consequently, the convergence of integration algorithms
for its solution, and the universality of the approach to the possibility of satisfying different variants of
boundary conditions at the ends of the body.

Keywords. finite element method, semi-analytical finite element method; prismatic bodies of complex shape;
finite element (FE1), prismatic finite element (FE2); theory of elasticity; nodal reactions; stiffness matrix.
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