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Analysis of Dynamic Elastic Stability of Beams under Traveling

Follower Load Systems by the Charactaristic Exponent
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Abstract

It is well known that there is a method proposed by Bolotin for analytical method of parametrically
excited unstable vibrations and unstable regions of simple resonances are only evaluated by above
method. In this paper, an analytical method of investigation of the unstable regions of beams under
traveling follower load system which are multi-degree-of-freedom parametric dynamic system is pre-
sented by using the characteristic exponents, and simple and combination resonances of beams under
traveling vertical and horizontal transverse follower load systems are estimated.
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Fig.l Regions of parametric instability for a simply supported beam under traveling
vertical follower load system when M,=J,=0. (a) constant load (@ =0) with a/
£=1.05; (b) periodic load (w = w,) with a/£=0.22.
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Fig.2 Regions of parametric instability for a simply supported beam under traveling
horizontal follower load system when a,/£=0.50 and a/£=1.05. (@ Me=J,=0;

(b) My/8m=0.103453 and Jo/u1ps€=0.004394.
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