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A computational method for modeling linear flexible systems will be presented. In the proposed
approach interconnections between bodies and connections to inertial frame are formulated as linear
constraints. Dependent and independent coordinates are separated using orthogonal coordinate
transformation. Elements of the flexible system such as beams, point masses and rigid bodies are
uniformly represented in modal form. Formulation of connections as constraints allows for
establishing rigid and interconnections at any location on the structure including the boundaries. The
unified formulations of interconnections between bodies and to the environment and the representation
of system elements in modal form allow for an efficient modeling of two and three-dimensional
flexible systems. Separation of dependent coordinates also allows for an efficient computation of
constraint forces, and thus of stresses, at any point on the structure.

To demonstrate the versatility of the proposed method will be applied to a variety of flexibles systems.
The examples include multi-span beams with varying stiffness, beams on elastic foundation,
interconnected beams point masses and rigid bodies, and two and three-dimensional frames.

Application to modeling for control design and for computation of system’s mass properties will also
be discussed.
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