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Fig. 1 A model for an Euler-Bernoulli beam on a nonlinear

viscoelastic foundation under a moving harmonic load
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Table 1  Properties of the beam, foundation and load
Table 1 Example
Ttem Notation Value
Beam
Young's modulus E 201 GPa
Mass density p 7850 kg/m’
Cross sectional area A 7.69 x10 73 m?
Second moment of area 1 3.05x107° m*
Foundation
Linear stiffness k, 3.50 x 107 N/m?
Nonlinear stiffness ks 4.01 x10" N/m*
Viscous damping ¢ 1.73 x 10® Ns/m?
Shear parameter G, 6.67 x10’ N
Moving load
Load Fo 6.5 x10* N
Speed v 50 m/s
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Fig. 2 Effects of the frequency and the speed of moving harmonic

load on the deflection of the beam
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Abstract This paper studied the steady state response of infinite beams supported by nonlinear viscoelastic foun-
dations with 4 — parameters. A moving harmonic concentrated load was considered, and the nonlinear foundation
was assumed to be cubic. The domain decomposition method was used to deal with the nonlinear term of the foun-
dation reaction, and the complex Fourier transformations, Green’s function, and the theorem of residues were
employed to determine the steady state response of the infinite beam on a nonlinear foundation. The numerical ex-
amples were used to investigate the effects of the frequency and the speed of moving harmonic load on the steady

state responses of infinite beams supported by nonlinear foundations. Moreover, the influences of the nonlinear e-

lastic parameter and the shear modulus of foundations on the steady state responses were also studied.

beam on a foundation, nonlinear, infinite, moving harmonic load, perturbation method
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