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Analysis of Dynamic Stability of Beams under Traveling
Horizontal Transverse Follower Load Systems

Tadayoshi Amwa and Shigeo Komatsu

Abstract

The purpose of this paper is to investigate the dynamic behavior of the bridge subjected to the traveling
horizontal transverse loads due to nosing and yawing of the multiple vehicle of Maglev.

It were found that the perturbation equation of motion of the thin-walled beams under traveling horizontal
transverse follower load systems becomes Hill’s equation and that parametrically excited unstable coupled
vibrations occur. The boundary frequency equations of the simple parametric resonance, from which the
instability regions are estimated, are obtained by Bolotin’s method. The instability regions of a simply
supported beam are illustrated, taking into account the effects of load mass.
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Fig. 1 Horizontal load due to nosing and yawing
of vehicles.
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Fig. 2 Beam under traveling horizontal transverse
follower load system.
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Fig. 3 Displacements and loads of thin-walled

beam, and system of coordinates.
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Fig. 4 Horizontal follower load and additional
inertia forces due to load mass.
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Fig. 6 Cross-section of thin-walled beam.
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Fig. 7 Regions of simple parametric instability of
a simply supported beam under traveling
horizontal transverse follower load systems
with various values of w when a//=:1.05 and
load mass is neglected. (a) w=0; (b) w=w,;
©) w=2wy; (d) ©=5w,.
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Fig. 9 Regions of simple parametric instability of
a simply supported beam under traveling
horizontal transverse follower load system
with various values of afl when w,=0 and
load mass is neglected.

(@) a,/l=0.5 and a/l=1.05; (b) a,/l=0.25
and a/l=0.5; (c) a,//=0.10 and a/l=0.20.
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Fig. 11 Regions of simple parametric instability of
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