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O YACNEHHOM PELUEHUU 3A0AYUN KPYYEHUA
U U3rMBA NPUSMATUYECKUX CTEPXXHEW NMPOU3BONIbHOIO
NOMNEPEYHOIO CEYEHUA

Pazpaboman npozpammuwvili Komnaekce onpedeseHus 2e0Mempuueckuxr xrapaxme-
PUCTNUK U QHAAU3A KACAMEALHBLL HANPANCEHUT NPUBMAMULECKUL CePHCHel npo-
U3604bH020 NONEPEUHOZ0 CeueHUs HA IMmane NPenpoyeccopHoll U nocmnpoyeccop-
HOU 06pabomrxu 0aHHBLLE NPU KOHeUHO-IremenmHom anaause. Ha ocrhose npunyuna
B03MONHCHBLL MePemMeeHUt NoAYUeHbL B8APUAYUOHHBLE PYHKYUOHAAbL 04 3adauu
Cen-Benana 0 KPYyueHUU NPUIMAMUUECKOZO CMePHCHS U 00 uszube nonepeuHol
CcuA0l, He 8bl3blearowseti 3aKPYUUBAHUS, KOMOPble HenocPedCmeeHHO UCTOALIYIOM-
c 04sl MOAYHUeHUS PASPEUAOWUL COOMHOWEHUU Memo0d KOHeUHbLL dAeMeHMO8.
Ha ocnose meopemv. Bemmu o e3aumHnocmu padom onpedeastomcs Ko0pOUHAMbL
yenmpa uszuba. Bce coomHoweHUus cPHOPMYAUPOBAHBL OMHOCUMEABHO HYHKUUU
KOPOOACHUS, UWMO NO0380asem uU3beHams npodaem, CEA3AHHBLY C HeO0OHO3HAU-
HOCMDBIO NPU UCTLOABI0BAHUU PYHKYUU Hanpsxcenull [Ipandmas 8 cayuae MHOO0-
84310 00aacmu.

NPO YNCENBbHE PO3B’A3AHHA 3A0AYI KPYHEHHA | 3rUHY NMPU3MATUYHUX CTEPXHIB
AOOBIIbHOIO NOMNEPEYHOI O MNMEPEPI3Y

Po3pobaeno mpozpamHuti KOMNAEKC BUSHAUEHHS 2e0MeMPUUHUL LAPAKMEPUCNUK 1
aHani3y O0OMUYHUX HANPYHCEHD NPUIMAMULHUL CMePHCHI8 008LAbHO020 mMonepeurHozo
nepepisy Ha emani nPenpoyecopHoil i NOCMNPoYecoprHoi 06 PobKU 0AHUXL NPU CKIHUEHHO-
enemMeHmHomMYy anaaidit. Ha O0CHO8L MPUHYUNY MOHNAUBUX NepPemiueHb OMPUMaHo
sapiayiuni Pynryionaau O0Oas 3a0aui Cen-BeHaHa NpPo KPYUeHHA NPUIMAMULHOZ0
cmepicHs 1 MPO  32UH NONMEPeuHO CUA0M0, WO He BUKAUKAE 3IAKPYUYBAHHS, KL
6e3nocepedHb0 BUKOPUCTNAHO 04 OMPUMAHHI PO36’A3YEANBHUX CNIBBIOHOWEHD MemOOY
CcKiHUeHHUX eaemenmis. Ha ocnosi meopemu Bemmi npo 83aemHicmsd podim eusnaueHo
KoopouHamu yenmpy 32uHy. Bci cniggiOHOWeHHA CPHOPMYALOBAHO CMOCOBHO PYHKYLL
KOPOOAeHHA, W0 0038044€ YHUKHYMU Npobaem, MO8’ A3AHUX 3 HeOOHO3HAUHICMIO MPU
suKopucmarHi PyHKYii nanpydcend IIpandmas y eunadxy 6azamose’a3noi obaacmi.

ON NUMERICAL REALIZATION OF TORSION AND BENDING PROBLEMS FOR PRISMATIC BARS
WITH ARBITRARY CROSS-SECTIONS

The software for computing of geometrical characteristics and analysis of shear stresses
of prismatic bars with arbitrary cross-sections for application on pre-processor and
post-processor stages of FEA software is developed. The variation functionals for Saint-
Venant’s problem on torsion of prismatic bar and it bending by transversal force
without torsion are obtained on the base of principle of virtual displacements. These
functionals are used directly for finite element discretization. The coordinates of centre
of bending are evaluated on the base of the Maxwell — Betti reciprocal work theorem.
All relations are formulated with respect to warping function, which avoids the
problems associated with the non-uniqueness by using the Prandtl stress function in the
case of a multiply connected domain.
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