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Abstract

A nonlinear dynamic modeling method for simply supported structures undergoing large overall

motion is suggested. The modeling method employs Rayleigh-Ritz mode technique and Von

Karman nonlinear strain measures. Numerical study shows that the suggested modeling method

provides qualitatively different results from those of the Classical Linear Cartesian modeling

method. Especially, natural frequency variations and residual deformation due to membrane

strain effects are observed in the numerical results obtained by the suggested modeling method.
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Table 1 Numerical Date for the Discrete System

NotationsINumerical valuesl Description
m 1 Mass of particle
d 4 Span length
kr 300 Rotational spring stiffness
kr 600000 Translational spring stiffness
Ts 1 Time constants
Qs 12 or 24 Steady state angular speed
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Fig. 7 Characteristic response of the analogous dis-

crete system
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