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3D ANALYSIS OF THE GEOMETRICALLY NONLINEAR DEFORMATION
OF BEAMS BY THE METHOD OF BASIC HELICAL ELEMENTS

A general technique is developed for solving the geometrically nonlinear 3D prob-
lems on the beams deformation using the helix-form basic solution. The main pa-
rameters and features of the “small” helix elements are analyzed and a technique
for their iterative alignment into the large 3D structures is thoroughly investigated.
It is shown that the basic solution is self-consistent and can be only applied for the
analysis of simple geometries, e.g., cantilever beams. The case studies known from
the relevant literature are considered, i.e.: a) Bathe’s problem for an initially - plane
curved beam loaded in the vertical direction; b) Ibrahimbegovich’s problem for an
initially straight beam loaded by vertical bending moment and axial force; c)
Lowve’s problem on the creation of a helix from initially straight flexible beam by
applying the end force and moment.

3D AHATI3 TEOMETPUYHO HEMIHINHOIO OE®OPMYBAHHSA BAINOK
METOOOM BA30BUX TENIKCHMUX OUTIAHOK

Poszsunymo 3azanvry memodonozito Po3e’sa3Y8aAHHS 2e0MeMPUYHO HEATHIUHUX MPUsU-
MmipHux 3a0ay depopmyeanns 6a10K, OCHOBHOIO CKAAO08010 AKOT € 06a308Ul PO38’A30K Y
sueasill enemenma z2eaikca. JfocaidxicerHo OCHOBHI napamempu ma 8AACMUBOCNT « MAALUL»
2eATKCHUX enemMeHmi8 ma HageleHO MemoOuKy ILHBbOZO IMepamusHoz0 NoeOHAHHA Y
geauKt mpusumipri cmpyxmypu. Iloxasaro, wo 6a308utl po3e’a30x € camoy3zo0nceHum i
Mmodxce OYmMuU 3acmocosanull auwe 0as 00CAlONCeHHS MesHUX Nnpocmux zeomempiu,
Hanpuraad, KoOHCcoavHOT Oaaku. ITpoananizosano eidomi 8 aimepamypi eunadxu, ceped
axux: a) 3adaya Bame mpo nouamixoeo naocky KPUBOAIHIUHY OaAKY, HABAHMANCEHY Y
8ePMUKANLHOMY HANPAMKY; 0) 3adaua I6pazimberoguya npo nouamrkoso npamy O6aiky,
HABAHMANCEHY BEPMUKAABHUM 3Z2UHAABHUM MOMEHMOM T OCbOB0IO CuUL010; 8) 3adaua
JIsea mMpo cmeoperHs zeaikca 3 MOUAMKOB0 MNPAMOT 2HYUKOL OAAKU WAAXOM NPUKAL-
0aHHA cCuAU Ma MOMEHMY HA i1 KIHYT.

Katouoei caosa: dehopmayis, mpusumipui eHYyuki 6aAKU, 2e0MeMPUYHA HEeATHIUHICTY,
cenike, memol mnouamMKosux mnapamempis, memo0 6a308UXr i NONPAEKOBUL
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