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Dynamic Analysis of a Body Moving on a Flexible Structure
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Abstract

An efficient iterative method is presented for the dynamic analysis of bodies moving on flexible
structures. In contrast to traditional approaches, the nominal motion of the body is considered

here as an unknown. The correct contact forces between the bodies and the flexible structures are

computed by an iterative method reducing the specially defined error vectors to zero, and thus
satisfying the constraints between the bodies and the structures. Even thought only simple

equations of motions and simple time integrators are adopted, the correct solutions are economi-

cally obtained and the Timoshenko paradox is completely resolved. Numerical simulations are

conducted to demonstrate the accuracy and reliability of the solution and to compare the results

with the reference.
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Fig. 3 Contact forces on the wheel
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Deformed Center Line
of a Beam Element

Fig. 15 Point d on the deformed center line of a beam
element with the normal line od drawn from a
wheel center
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