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Optimal Design of Reinforced Concrete Frames using Sensitivity Analysis
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Abstract

In the design of reinforced concrete framed structures, which consist of various design
variables, the objective and the constraint functions are formulated in complicated forms.
Usually iterative methods have been used to optimize the design variables. In this paper,
multilevel formulation is adopted, and design variables are selected in reduced numbers
at each level, to reduce the iterative cycle and to accelerate the convergence rate.

At level 1, elastic analysis is performed to get the upper and lower bounds of the
redistributed design moments due to inelastic behavior of the frame. Then the design
moments are taken as design variables and optimized at level 2, and the sizing variables
are optimized at level 3.

The optimization of redistributed moments is performed using the design sensitivity
obtained at the level 2, and force approximation technique is used to reflect the variation
of design variables in the lower level to the upper level. The design variabels are sel-
ected in reduced numbers at each  level, and the optimization formulation is simplified
effectively.

A cost function is taken as the objective function, and the constraints of the stress of
the structures are derived from BSI CP 110 following limit state theory. Numerical exam-
ples are included to prove the eéffectiveness of the developed algorithm.
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