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Pedepar:

1. Inceprauiiina po60Ta NPUCBSIYEHA JOCTIIXEHHIO CTIIKOCTi TOHKOCTIHHUX MPY>KHUX CTEP>KHIB BiTKPUTOTO
npodinio 3 HegockoHanocTsImMu Gopmu. Ha ocHOBI MeToy CKiHUEHHUX eJIEMEHTIB i 00YMCIII0BAJIbHUX ITPOLeAyp
nporpamHoro kommekcy NASTRAN po3pob6sieHa yncesibHa METOMKA JOCTIIKEHHSI CTIMKOCTi CTEP)KHIB
BiIKpUTOrO MPO@iio 3 reOMETPUYHUMU HEIOCKOHAIOCTSIMU Pi3HOI aMIIITYAu i popmu. PO3po6yieHO anroputm
KOMITIOTEPHOT0 CKiH4Y€HHO-€JIEMEHTHOI'O MO/IeJII0BaHHSI TOHKOCTIHHUX CTEP>KHIB BiIKPUTOTro MPOQisio y BUTIISA]
CYKYIIHOCT] IJIOCKHUX 0O0JIOHKOBUX €JIeMeHTiB. CTBOPEHO IIpOrpaMHe 3a0e3eyYeHHs [JIsl MOZIeJII0BaHHS

reOMETPUYHUX HEJOCKOHAIOCTEN Pi3HOI aMIUITYIA Y BUTJISAI MiCLIEBUX i 3arajibHUX (POPM BTPaTH CTiMKOCTI



CTEP>KHIB 3 ypaxyBaHHSM [eIIaHallii X MONnepevyHoro nepepisy, ke afanToBaHe 10 OOYMCIIIOBAIBHOTO KOMILIEKCY
NASTRAN. EQeKTuBHICTb MOZIEJIIOBAaHHS CTEP>KHIB BiIKpPUTOTO IIPOQiio y BUTJIALI CYKYITHOCTI 060JIOHKOBUX
CKiHUEHHUX eJIeMEHTIB MiATBepykKeHa pOo3B’sI3aHHSIM TECTOBOI 3a71ayi CTiMIKOCTi 6araTonpobOTHUX ITPOTOHIB
[TIOKPUTTS TOPTOBEJILHOI'O KOMILJIEKCY B M. MUKOJIa€Bi 3 Pi3HMMU BapiaHTaMU PO3KPIIJIEHH Bif, Iii BEPTUKAIbHOTO
HaBaHTAKEHHS. JJOCIIIPKEHHIO CTIMKOCTI CTEP>KHS BiIKPUTOTO MPOdiio 3 HeLOCKOHAICTIO GOPMU B HEJiHINHIN
nocraHoBLi MeTonoM HeloToHa-Padcona npucssiuena fpyra Tectosa 3ajadva. [linTBepakeHa criBnamiHHs
OTPMMAaHMX PE3YJIbTATIB 3 PE3yJIbTATAMU iHIIKX aBTOPIB i eKcriepuMeHTaMu. JoCliIKeHa CTiNKiCTb TOHKOCTIHHUX
CTEP>KHiB BiIKPUTOTO NPOPiII0 Pi3HOTO BUAY 3 HELOCKOHAIOCTIMU (POPMU IPU MO3I0BXHbOMY HABAaHTAXKEHHI B
JIiHIHIN TOCTaHOBILI MeTOIOM JIaHIIOIIa, B TEOMETPUYHO HEJliHilHIN MoCcTaHoBII — MeTogoM HeloTrona-Padcona.
JocigKeHo CyMiCHUN BIVIMB aMIIITyI FEOMETPUYHUX HEJJOCKOHAJIOCTEN Ta €KCLIEHTPUCUTETY MPUKIIALAHHS
NO3[J0BXXHbOI CUJIM Ha HeJliHilHe Ne(OPMYBaHH4 i CTIIKiCTb TOHKOCTIHHUX CTEP>KHIB BiITKPUTOTO MPOQi0
peasnbHOi KOHCTPYKILL. [IpefcTaBieHo 3a/1eKHOCTI KPUTUYHUX 3HaUY€Hb HABAaHTAXEHb Ta GOPM BTPATHU CTIMKOCTI Bif,
aAMIUITYOY HEJOCKOHAJIOCTEN CTEPIKHIB Ta €KCLIEHTPUCUTETY NIPUKJIAJaHHS TIO3[I0BXKHIX cuJL. [lifTBepII>)KeHO BIJIUB
MoJeJli i aMIUJIITyAU FEOMETPUYHUX HEJOCKOHAJIOCTEH Ha CTiMKiCTh TOHKOCTIHHUX CTEP>KHIB BiIKPUTOTO ITPOdiio.
[IpoaHasnizoBaHO rpaHWYHI BiIXUJIEHHS y OiI0YMX AEP>KaBHUX HOPMATUBHUX JOKyMeHTax. Kio4oBi cioBa:
TOHKOCTIHHI IIPY>KHi CTep>KHI BiIKpUTOro npodinio, HeJOCKOHAIICTh (POPMHU, CTATUYHA CTINKICTh, KPUTUYHI

HaBaHTaXXeHH:sI, POPMU BTPATU CTiMIKOCTi, METOH, CKIHYEHHUX €JIEeMEeHTiB.

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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