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Dynamic Response of a Beam with a Spring Support Subject to a Moving Mass
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Abstract

This paper deals with the linear dynamic response of an elastically restrained beam under a moving
mass, where the elastic support was modelled by translational springs of variable stiffness. Governing
equations of motion taking into account of all inertia effects of the moving mass were derived by
Galerkin's mode summation method, and Runge-Kutta integration method was applied to solve the
differential equations. The effects of the speed, the magnitude of the moving mass, stiffness and the
position of the support springs on the response of the beam have been studied. A variety of numerical
results allows us to draw important conclusions for structural design purposes.
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Fig. 1 A mathematical model of an -elastically

restrained beam under a moving mass.
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Fig. 2 A new coordinate system for a beam with
a spring support.
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Fig. 3 Dynamic deflections at the position of

the moving mass ( x=0.1)
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Fig. 5 Dynamic deflections at the position of
the moving mass ( y,=0.1)
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Fig. 6 Dynamic deflections at the position of
the moving mass ( y,=1.0)
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Fig. 7 Dynamic deflections at the position of
the moving mass( x=0.1, $,=0.1, £=0.2)
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Fig. 8 Dynamic deflections at the position of
the moving mass ( x=0.1, 9,=0.1, £=0.5)
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Fig. 9 Dynamic deflections at the position of
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