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ENERGETIC APPROACH TO STABILITY OF BEAM/COLUMNS
SUBJECTED TO DEFORMATION DEPENDENT LOADING

Sz. Imietowski
Inditute of Fundanental Technological Research, Warsaw, Poland

The papers presents an origind approac to gability of prismatic bean/columns subjeded to
potential loading. In tha number the force of congant diredion, Biler load, & well as generalized
follower force, which diredion dependson ad¢ud deformation of the point of the force applicaion
are conddered. The bean-column is modded &s eastic onewith posgble compressng
deformation.. The stability analysis is gpplied by means of static and kingtic pproad.

The gatic energy agpproad, reveds that transti on from straight shgpeto the bend onedepends
diredly on the energy of the system. This ocaurs a the point for which the bending energy is lower
than energy of compresdng, and it appeas at the value of loading much lower than criticd force
For highe vaues of loading the compressng proceels with the stable bend shape until the critica
state, which ocairs with the stable bend hgpe too. Thecriticd date is defined by the potentia
energy of elastic deformation which is equd to the maximum vaue & this point.

The andysis of kingic approad reveds tha depending on te vaue of loading the mode of
vibration can change from thefirst to semnd oneand inversely. The phenomenon ofthe change of
thevibration nodeis connected with the energy flow from the highe modes to the fundamental
mode Fndly the column lossgability by divergence Also in this case the criticd state is defined
by energy of the system. Moreover it is observed that, for seleded set of parameters, the increase of
loading can cause an increase of elgenfrequencies as in flutter systems. Such gructureis cdled
divergent pseudo-flutter systems.
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