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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 wvertical direction; b) Ibrahimbegovich’s problem for an
initially straight beam loaded by wertical bending moment and axial force; c)
Love’s problem on the creation of a helix from initially straight flexible beam by
applying the end force and moment.

3D AHAII3 FTEOMETPUYHO HENIHINHOIO AE®OPMYBAHHSA BANOK
METOAOM BA30BUX MENNIKCHUX OINAHOK

Po3sunymo 3azaavHy memo0o.n02i10 PO38°A3YBAHHSA 2e0MEeMPUUHO HEATHIUHUL MPUBU-
MipHux 3aday Oepopmyearns 6ALOK, OCHOBHOM CKAAO08010 AKOT € 6a308uli Po3s’a30K Y
suznsn0i enemenma zeaikca. JocaioxiceHo OCHOBHT napamempu ma 8AACMUBOCTNT «MAAUX »
2eniKcHUx enemenmis ma HasedeHO memoOuKY IXHBO20 IMePamueHoz0 NOEOHAHHI Y
8eAUKT MPUBUMIPHT cmpyrmypu. IToxa3ano, wo 6a308ull Po3s’A30K € camoy3zodnceHum i
Mmodxce OYymu 3acmocosaHull auwe 04 00CAIOHCEHHS NeBHUX NPOCMUX 2eomempiil,
HanpuKaad, KoOHCOAbHOT Oaaku. ITpoarnanizosarno sidomi & aimepamypi sunadxu, ceped
axkux: a) 3adaua Bame npo nouamxo8o naAoCKYy KPUBOATHIUHY OAAKY, HABAHMANCEHY Y
gepMUKALbHOMY HanpamKy; 0) 3adaua I6pazimberosuua npo nouamxoeo npamy O6aLKy,
HABAHMANHCEHY BEePMUKAABHUM 32UHAADHUM MOMEHMOM 1 OCHOBOO Cun0to; 8) 3adaua
JIsea mMpo cmeopenHs zeaikca 3 NOUAMKO080 NPAMOL SHYUKOL OAAKU UWALLOM NPUKAL-
0aMHHs CUAU MA MOMEHMY HA T KIHYI.

Kaiouoei caosa: depopmayis, mpusumipii eHYuKi 6AAKU, 2e0MeMPUYHA HeATHIUHICMD,
zenixe, Memod mouamKosux napamempis, memod 06a308uUxr 1 MNONPABKOBUXL
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