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Abstract

This study derives an explicit matrix form of equilibrium equations
of structural systems subjected to constraints like compatibility conditions
or linear displacement relations. The equation is obtained by minimizing
a quadratic form of the variation in unconstrained and constrained
displacements with respect to all constrained displacements which
satisfy the constraints. And the physical meaning of constraint forces
to be required to satisfy constraints is investigated. Based on the
governing equation, the static behavior of continuous systems
subjected to constraints. And using the displacement compatibility at
each interface between substructures and modifying the previous
results this study determines the equilibrium equation of the global
structure with floating substructures. And this study provided an
analytical method for real-time system identification by utilizing
fundamental linear algebra and minimizing a quadratic form of the
differences in physical properties calculated from the initially given
properties and the next expected properties. The validity of the
proposed method depends on the selected weighting matrix.
Although it was observed that the proposed method gives
reasonable values by the proper selection of the weighting matrix,
the deficiency of this method like the proper selection of weighting
matrix with time needs to be improved.
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