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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA JOCIIKEHHIO CTIIKOCTi TOHKOCTiHHUX IIPY>KHUX CTEP>KHIB BiIKPUTOTO
npo@isno 3 HeTocKOHaNoCTsIMUA Gopmu. Ha OCHOBI MeTOy CKiHYEHHUX €JIEMEHTIB i 064MCIII0BANIBHUX MTPOLEyP
nporpamHoro komiiekcy NASTRAN pospob6seHa yricesbHa METOIMKA OCTIIPKEHHSI CTiMKOCTi CTEP)KHIB
BiAKpUTOro NpoQisio 3 reOMETPUYHMMHU HEJIOCKOHAJIOCTSIMU Pi3HOI aMIuTiTy iy i popmu. Po3pobiieHO anroputm
KOMITIOTEPHOTO CKiH4€HHO-€JIEMEHTHOTO MO/IE/IIOBAHHS TOHKOCTIHHUX CTEP>KHIB BiIKpUTOrO NPO(Diso y BUTIIAL]
CYKYIIHOCTi IIJIOCKUX 060JIOHKOBUX €JIeMeHTiB. CTBOPEHO ITPOrpaMHe 3a6e31eUeHHs AJ11 MOJIe/IIOBAaHHS
reOMEeTPUYHUX HEeJOCKOHAJIOCTEN Pi3HOI aMIUITy i Y BUIJISAI MiclieBUX i 3arajibHUX (pOpM BTPaATH CTIMKOCTI
CTEP>KHIB 3 ypaxyBaHHSM JleIJIaHallii X MONepevyHoro nepepisy, ke afanToBaHe 0 OOYMCIIIOBAIBHOTO KOMILIEKCY
NASTRAN. E(peKTUBHICTb MOJI€/IIOBAaHHS CTEPIKHIB BiIKPUTOTO MPOQII0 y BUIJIS i CyKYITHOCTi 0O0JIOHKOBHUX

CKiHUEHHUX eJIeMEHTIB MiATBepKeHa PO3B’I3aHHSIM TECTOBOI 3a71a4i CTiIIKOCTi 6araTonpoJbOTHUX ITPOTOHIB



[TIOKPUTTS TOPrOBEJILHOI'O KOMILJIEKCY B M. MUKOJIa€Bi 3 Pi3HMMU BapiaHTaMU PO3KPIIJIEHHS Bif, il BEPTUKAIbHOTO
HaBaHTaXeHHS. [JOCIiIKEHHIO CTiIKOCTi CTEP3KHS BiIKPUTOTO NMPOdisio 3 HETOCKOHAICTIO (POPMU B HEJTiHIMHIN
nocraHoBLi MeTonoM HeloToHa-Padcona npucssiuena fpyra tectosa 3ajgadva. I[ligTsepkeHa criBnaniHHS
OTPMMAaHMX PE3YJIbTATIB 3 PE3yJIbTaTaAMU iHIIKNX aBTOPIB i eKcriepuMeHTaMu. JJoCiIKeHa CTiKiCTb TOHKOCTIHHUX
CTEP>KHIB BiIKPUTOTO NPOPIII0 PI3HOTO BUAY 3 HELOCKOHANOCTIMU (POPMU IIPU [TO3I0BXKHbOMY HABAaHTAXKEHHI B
JIiHIHIN TOCTaHOBLI MeTOoIoM JlaHI1Io11a, B TeOMeTPUYHO HeJliHilHIN ocTaHoBIi — MeTogoM HeioTroHa-Padcona.
JocinKeHo CyMiCHHMI BIJIUB aMILIITYAY F€OMETPUYHMX HEJOCKOHATIOCTEN Ta €KCLEHTPUCUTETY NIPUKJIAIaHHS
NO3[JOB>XXHbOI CUJIM Ha HeJliHilHe Ne(pOPMYBaHH4 i CTIIKiCTb TOHKOCTIHHUX CTEP>KHIB BiTKPUTOT'O MPOQII0
peasibHOI KOHCTPYKUii. [TpeficTaBieHo 3a1e’KHOCTI KpUTUYHUX 3HaYeHb HaBaHTaKeHb Ta POPM BTpaATH CTIMKOCTI Bif,
aMIUIITYAY HEJOCKOHAJIOCTEN CTEPKHIB Ta €KCUEHTPUCUTETY NPUKIaJaHHS MO3L0BXHIX cuJl. [TigTBepyKeHO BIIJINB
MoJeJli i aMIUJIITyAU FEOMETPUYHUX HELOCKOHAIOCTEH HA CTiMKiCTh TOHKOCTIHHUX CTEP>KHIB BiIKPUTOTrO TPOdiIo.
[IpoananizoBaHO rpaHMYHi BiIXUJIEHHS Y AiI0YMX IEePKaBHMX HOPMATUBHUX JOKYMeHTax. Kio4yoBi cioBa:
TOHKOCTIHHI IIPY>KHi CTep>KHI BiIKpUTOro npodisnio, HeJoCKOHAIICTh (POPMHU, CTATUYHA CTiNKICTh, KPUTUYHI

HaBaHTaX€HHs, GOPMHU BTPATU CTIMKOCTi, METOJ] CKIHYEHHUX €JIEMEHTIB.

2. The dissertation work is dedicated to the investigation of the stability of thin-walled open-profile elastic bars
with imperfections of form. A numerical methodology for researching the stability of bars with geometric
imperfections of various amplitudes and forms has been developed based on the finite element method and
computational procedures of the NASTRAN software complex. It has been devised an algorithm for computer finite
element modeling of thin-walled bars in the form of a set of planar shell elements. Software has been developed
for modeling geometric imperfections of various amplitudes in the form of local and global shapes of stability loss
for bars, considering the out-of-plane deformation of their cross-section which adapted to the NASTRAN
computational complex. The effectiveness of modeling thin-walled bars in the form of a set of shell finite elements
has been confirmed by solving a test problem of the stability of beams of a trading complex in Mykolaiv,
considering various scenarios of bracing under vertical loads. The stability of an open-profile bar with
imperfections of form in a nonlinear setting using the Newton-Raphson method is dedicated to the second test
problem. The coincidence of the obtained results with the results of other authors and experiments has been
confirmed. The work examines the stability of various types of thin-walled bars with imperfections of form under
longitudinal loading in a linear setting using the Lanzos method and in a geometrically nonlinear setting using the
Newton-Raphson method. It has been researched the combined effect of the initial imperfection amplitude and
the eccentricity of applied forces on the nonlinear deformation and stability of thin-walled open-profile bars of the
real structure. Dependencies of critical load values and stability loss forms on the amplitude of bar imperfections
and the eccentricity of applied longitudinal forces are presented. The influence of the model and amplitude of
geometric imperfections on the stability of thin-walled open-profile bars is confirmed. Keywords: open profile
thin-walled elastic bars, imperfections of form, static stability, critical loads, stability loss forms, finite element
method.
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