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Steady State Response of Elastic Beam with Infinite
Length on Viscoelastic Ground Described by Fractional
Derivative Model
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Abstract : The soil is regarded as viscoelastic material, and the stress-strain relationship of soil is
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described by fractional derivative Kelvin viscoelastic model. The fractional derivative model is
established, the motion control equations of the elastic beam with infinite length on foundation
described. The influence of the order of fractional differential operator on the steady-state response
elastic beam with infinite length is analyzed by numerical example. The result indicated that the
order of fractional differential operator had great effect on the steady response to the beam, and the
influence is opposite and higher frequency. At lower frequency the larger the order of fractional
derivative the larger the disaplacement and bending moment. The fractional derivativer viscoelastic

model has larger application scope than classic viscoelastic model.
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Fig. 1 Infinite beam on visicoelastic on foundation
described by fractional derivative model
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Fig. 2 The curves of displacement varying with
frequency (  =0)
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Fig. 3 The curves of moment varying with frequency ( =
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Fig. 4 The curves of displacement (a), moment (b),
corner(c) and shear(d) varying with x
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