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Abstract 

 

The paper considers two problems of dynamic instability. The first problem is a constant vertical force 

moving along an axially compressed infinite rail complex beam system, which comprises an axially 

compressed infinity beam elastically connected to another beam on an elastic foundation with a different 

stiffness. The second problem is the uniform motion of a mass subjected to a constant vertical force along 

an axially compressed beam on a viscoelastic foundation, where it is assumed that the beam and mass are 

in continuous contact. The main theoretical contribution of the paper lies in the new determined stability 

conditions with regard to the critical, maximally allowed, velocity, as well as the critical force of the 

system. The paper shows the stability regions and the importance of using another stabilizing beam in the 

cases when the axial force exceeds the new determined value. It is proven that at lower mass velocities, 

the system acts stably as in the case of the classical model of a single beam on an elastic foundation. The 

first part of the paper is based on the analytical methods used to determine critical values of velocity and 

critical values of force, while the second part of the paper, which deals with the stability of vibrations of a 

moving mass subjected to a constant vertical force, employs the following methods: D-decomposition 

method, Laplace integral transform, Fourier integral transform, and contour integration method. 
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