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A Study on Static Analysis of Indeterminate Structures
Using Constraints

Hee-Chang Eun®* and IlI-Gyo Suh*

ABSTRACT

This paper presents an explicit static-equilibrium equation of indeterminate structures to satisfy the
compatibility conditions. The static analysis of indeterminate structures considers the equilibrium of forces as
well as the compatibility conditions. The satisfaction of the compatibility conditions also requires the constraint
forces. In this paper. the new equilibrium equation to consider the conditions is derived by minimizing the
performance index. which is the function of the difference of the real displacements and the displacements of
unconstrained structures without the conditions. Through a simple static analysis of indeterminate structure. it
was observed that the weight matrix in the performance index takes the stiffness matrix. And Nature takes
the constraint forces as the minimum values of all forces to satisfy the given geometric conditions. Also. several
examples illustrated the validity of the proposed method.

Key words : Indeterminate structure, compatibility condition, constraint force.
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