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Abstract

This paper presents a nonlinear modeling method for dynamic analysis of flexible structures undergoing
overall motions that employs the mode approximation method. This method, different from the naive
nonlinear method that approximates only Cartesian deformation variables, approximates not only
deformation variables but also strain variables. Geometric constraint relations between the strain variables
and the deformation variables are introduced and incorporated into the formulation. Two numerical
examples are solved and the reliability and the accuracy of the proposed formulation are examined through

the numerical study.
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Table. 1 Numerical data used for the simulation

Notations Description Numerical Data
P Mass per unit length of beam 1.2 kg/m .
E Young’s modulus of beam 7.0E10
A Cross section area of beam | 4.0E-4 m?

Second area moment of

4
! inertia of beam 2.08-7 m

L Length of beam 10 m
Qg Steady state angular velocity 6 rad/sec
Ts Steady state settling time 15 sec
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