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MaTtemaTtnuyeckoe mogenmpoBaHue
W pacyeT HanpAXXeHHOo-aePopMmUPOBaHHOIO
COCTOAAHUA KOPOTKUX 6an0oK

T.B. HukoHoBa, E.A. BonaHuesuy, E.®. Konnakosa
YupexcdeHue obpazosaHua «BumebcKuli 20cydapcmeeHHbIli mexHono2u4ecKuli yHusepcumemy»

Mpobnema obecrneveHus 6e3onacHocmu 30aHuUli u coopyxeHul sAensemcsa secbMa akmyasneHol. [lpu npoekmuposaHuu
cmpoumesbHbiX KOHCMPYKYuli He06Xx00UMO MPOBOOUMb AHAU3 HAMPAXEHHO-0edOopPMUPOBAHHO20 COCMOAHUS.

Llenb cmameu — nocmpoeHue mamemamuyeckoli modesnu, no3eoAaswowell paccyumams HAMPAMEHHO-0edhopMUPOBAHHOE
cocmosHue KOpomkux 6asn0K € pa3auYHbIMU 2e0MempuYecKuUMU U (pu3u4ecKUMU Napamempamu, d makxe paspabomame nakem
MPUKAAOHbIX Po2pamMm 0715 nposedeHus pacyemos rno rnosay4eHHsviM popmysnam.

Mamepuan u memoosl. Mamepuasaom uccnedosaHusa Asasemca 6asnKa € 3aujemMaeHHbIM passiM U C80600HbIM 1e8bIM
KOHUaMU, Haz2pyxeHHaa keadpamu4eckoli Hazpy3Kol Qg 0 HA Yyacmu OsuHbl — cocpedomoueHHoli cunol P. [na nposedeHus
uccnedo8aHUsA UCMob3yemca Memoo Ha4asbHbIX MAPAMeMpPOos.

Pe3yabmamel u ux obcyxdeHue. [locmpoeHa mamemamuyeckas modesns, crnocobcmesyroujas nposedeHuro pacyema npoauba,
yena nosopoma, uszaubarouwe2o MoMeHma u nepepesvisaroweli cunvl 6anKU € 3auieMsaeHHbIM MpassbiM U C80600HbLIM s1e8biM
KOHUaMUu, HazpyreHHol keadpamu4eckoli Hazpy3Kol, a Ha 4Yacmu OnauHel — cocpedomoyeHHol cusnol. C ucnosns3zosaHuem
MoayYeHHbIX
opmyn pazpabomaH nakem MAPUKAAOHbIX MPO2PAMM, M0380AAOWUX [POBOOUMb pacdemsl MpPU 300AHHbLIX (HU3UYECKUX
U eeomMempuyeckux napamempax U Cmpoums 3Mpbl 8cex U3yydemblX 8esauUYvuUH u3ozHymoli b6anku. Pacdemel 8bIMoaHAOMCA
cpedcmsamu mabauyHozo npoueccopa Microsoft Excel ¢ npumeHeHuem A3vika npoepammuposaHus Visual Basic for Applications
(VBA), nakemom mamemamud4eckux pacdemos Mathcad, nakemom npuknadHsix npozpamm MATLAB.

3aknodeHue. Pesynbmamsi mMo2ym 6bimb UCMOAb308aHb6I MPU pacyeme HAnpAHeHHO-0epopMUpPo8aHHO20 COCMOAHUA
KOPOMKUX 6A/10K € pasAuYHbIMU 2e0MemMpuUYecKUMU U hu3uvecKumMu napamempamu.

Knrtouesble cnoea: 6asKa ¢ 3aujeMneHHbIM KOHUOM, K8aOpamu4Has Hazpy3ka 6asnku, cocpedomoveHHas cuna.
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The issue of buildings and constructions safety is rather topical. In construction design it is necessary to analyze the stress and
strain state.

The purpose of the article is building up a mathematic model, which makes it possible to calculate the a balk with fixed stress
and strain state of short balks with different geometric and physical parameters, as well as working out a software package to
calculate the obtained formula.

Material and methods. The research object is a balk with the fixed right and free left edge which is loaded with q, quadratic
load while a part of the length — with P concentrated force. The original parameter method is used in the research.

Findings and their discussion. A mathematic model is build that makes it possible to calculate the deflection, the angle
of rotation, the bending moment and the shear force of the balk with the fixed right and the free left edge, which is loaded with q,
quadratic load while a part of the length — with P concentrated force. Using the obtained formula we worked out a software
package to perform calculations with the given physical and geometric parameters as well as build plots of all the studied quantities
of the curved balk. The calculations are performed with Microsoft Excel table processor using Visual Basic for Applications (VBA),
with Mathcad, the software package MATLAB.

Conclusion. The findings can be used in calculating the stress and strain state of short balks with different geometric and
physical parameters.
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