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ABSTRACT

This work proposes an optimality criteria applicable to the optimum design of plane
frames. Stress constraints as well as displacement constraints are treated as behavioural
constraints and thus the first order approximation of stress constraints is adopted. The
design space of practical reinforced concrete frames with discrete design variables has been
found to have many local minima, and thus it is desirable to find in advance the
mathematical minimum, hopefully global, prior to starting to search a practical optimum
design. By using the mathematical minimum as a trial design of any search algorithm, we
may not fall into a local minimum but apparently costly design. Therefore this work aims
at establishing a mathematically rigorous method (1) by adopting first-order approximation
of constraints, (2) by reducing the design space whenever minimum size restrictions become
“active” and (3) by the use of Newton-Raphson Method. )
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