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ABSTRACT

This paper is concerned with the application of perturbation method to the dynamic analysis of
floating flexible body. In dealing with the dynamics of free-floating body, the rigid-body motions and
elastic vibrations are analyzed separately. However, the rigid-body motions cause vibrations and elastic
vibrations also affect rigid-body motions in turn, which indicates that the rigid-body motions and

elastic vibrations are coupled in nature. The resulting equations of motion are hybrid and nonlinear.
We can discretize the equations of motion by means of admissible functions but still we have to cope
with nonlinear equations. In the previous paper, we proposed the use of perturbation method to the
coupled equations of motion and derived zero-order and first-order equations of motion. The derivation
process was lengthy and tedious. Hence, in this paper, we propose a new approach to the same
problem by applying the perturbation method to the Lagrange's equations, thus providing a
systematic approach to the addressed problem. Theoretical derivations show the efficacy of the

proposed method.
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