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Internal Resonance Analysis of Nonlinear Foundation Beams under Moving Loads

Yan Qiaoyun’

(Periodicals Agency of Shanghai University, Shanghai 200444, China)
Abstract  The internal external resonance response of a beam on a finite length elastic foundation under
moving loads is studied. A finite length Euler-Bernoulli beam model supported on a nonlinear viscoelastic
foundation excited by a moving concentrated force is established, and the nonlinear partial differential e-
quation is discretized. When the third-order natural frequency and the first-order natural frequency are
three times related, the solvability condition for 3:1 internal resonance is derived by using a multi-scale
method. The effects of foundation damping and nonlinear stiffness on the free vibration response and
forced vibration response of a beam under internal resonance conditions with or without moving loads are
studied. On this basis, the stability conditions of the system are determined by using the first Lyapunov
method.
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Ay —3790.5—28045.1) —3790.39—28201.7) —3792.7—29835.7j
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