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OILIEHKA HECYIEN CHIOCOBHOCTH CTAJIbHOU BAJIKH METOJIOM
KOHEYHBIX SJIEMEHTOB ITIPY COBMECTHOM JIEICTBUHA
JOKAJIBHBIX U CIBUT'OBBIX YCHUJINI

Annomayusn. Cmanvhole 6anku ¢ 2UOKUMU CIMEHKAMU NPUGTLEKAIOM C80ell 3 PeKmueHocmoio
npu pabome Ha uzeub. /[ns makux 6aioK 6ecbMd AKMYAIbHbIM CMAHOBUMCS 80NPOC O0OecneyeHus:
MecmHou  ycmouuugocmu. Pacuemnvie @opmynvl 6 OOnbUUHCIMBE CAYYAEE CNOJCHBI U  UMEIOM
ozpanudennylo ooracms npumenenus. B ceazu ¢ smum ocoboe mecmo npuobpemaiom pacuemvl Ha
ocnose KD modeneu, Komopvle no3eoasiom 0Oonee YHUBEPCATbHO YHeCmb 6CI0  CHeyuquKy
npoexmupyemo20 siemenma. B cmamve paccmampueaemces pacuem ycmouuugocmu CmenKu 0anKu npu
COBMECTNHOM ~ OeliCmeUU  JOKANbHbIX U COBUSOBBIX YCUMUIL NOCPEOCMBOM KOHEUHO-3JIEMEHMHO20
mooenuposanus.  Co30anvl  uUCTeHHble MOOeU U  HPOU3BEOEH — CPAGHUMENbHbIL — AHAIU3  C
IKCHEPUMEHMATbHBIMU  pesyibmamamu. Ilpedcmagnieno onucanue npunyunos nocmpoenus KO
mooenetl (pazmep cemxu K3, modenv mamepuanos u m.0.), komopwvie He0OX00UMO cobodams npu
oyenke Hecyuell CROCOOHOCmU 6anok ¢ 2ubkumu cmenkamu. Ananusz yyecmeumenvrnocmu K3 moodenu k
6XOOHBIM NAPAMEMPAM BbIA6UL HAUDOTIee 6adICHble Napamempbl (npedeil MmeKyuecmuy Cmaiu, moayuHd
CMEHKU), HeonpeoeieHHOCMb KOMOPbIX HeoOXooumo yuumeieams npu cosoanuu K3 mooeneil.
Cxooumocmos  pe3yibmamos  NoO3601s€m  UCHONb308AMb  MEMOO0  KOHEUHbIX — DJIeMEHMO8 npu
NPOEKMUPOBAHUY  CMANLHLIX OANOK  ON5l  KAYECMGEHHOU U KOIUYECMBEHHOU OyeHKe Hecyuell
cnocoonocmu.  OOunaxo mpebyemcst  Oanvhetiwas paspabomKa  YHUDUYUUPOBAHHBIX NPUHYUNOS
nocmpoenus KO modeneil u ux gepuguxayus na 6orbuiem KoIudecmee IKCnepuUMeHmalbHblX OaGHHbIX, d
makaice onpeoenieHue HACmHuIX KOIDOuyueHmos Ous yuema uUMEHUUBOCMU U HEONpeoeleHHOCmU
NOYHAEMBIX PE3YTbIMAMOE C YYemoM PelaMeHmUpOSaANHbIX NAPAMEMPO8 HAOCHCHOCHIL.

Knwuesvie cnosa: mecmuas ycmoﬁqueocmb CMEHKU, Mobeﬂupoeal-me, MemoO KOHEUHbIX
21eMeRmos, HecoeepuieHcmeda, 0uc;<pemu3auu}z, KpumudecKkasl cuia, YUcClennas MoO0enb.
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THE EVALUATION OF ULTIMATE RESISTANCE OF STEEL BEAMS TO
COMBINED SHEAR AND PATCH LOADING BY FINITE ELEMENT
METHOD

Abstract. Thin-web steel girders attract with their efficiency in bending work. For such
girders, the issue of ensuring local stability becomes very relevant. Calculation formulas in most cases
are complex and have a limited scope of application. While the calculations based on FE models make
it possible to more universally consider all the specifics of the designed element. The article deals with
the calculation of the stability of the web girder under the combination of patch and shear loading by
finite element modelling. Numerical models have been created and a comparative analysis with
experimental results has been carried out. A description of the principles for constructing FE models
(mesh size, material model, etc.), which must be observed when assessing the resistance and behaviour
of beams with thin web, is presented. Sensitivity analysis of the FE model to the input parameters
revealed the most important parameters (yield strength of steel, web thickness), the uncertainty of which
must be taken into account when creating FE models. The convergence of the results allows the use of
the finite element method in the design of steel beams for a qualitative and quantitative assessment of
the resistance. However, further development of unified principles for creating FE models and their
verification on a larger amount of experimental data is required, as well as the determination of partial
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factors to take into account the variability and uncertainty of the results obtained, taking into account
the regulated reliability parameters.

Keywords: stability of the web panel, modelling, finite element method, imperfections,
discretization, critical force, numerical model.
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