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Any structural optimization analysis can be stated as a non linear constrained minimization problem [1].
And to solve this problem one seldom may use analytical techniques. On the other hand, integral methods
—such as FEM, BEM or others— are frequentely used for the computation of the structural response at every
iteration. Therefore, one must take into account the large computational requirements of these sophisticated
techniques and their sensitivity analysis [2] at the time of choosing a suitable algorithm for this kind of
problems. Our goal is to develop a reliable, robust and efficient algorithm, with acceptable requeriments of
memory storage and computing time. Among the currently available Mathematical Programming algorithms,
the Sequential Linear Programming (SLP) has proven to be quite adequate to be applied to structural
optimization. However, diverse malfunctions may occur over the iterative process: the solution to the
approximated linear problems can fail to exist, it may lead to a highly unfeasible point of the original non
linear problem, and large oscillations often occur near the optimum, precluding the algorithm to converge.

We present in this paper an improved SLP algorithm with line-search, specially designed for structural
optimization problems. An approximated linear problem with additional side constraints is solved in each
iteration. The solution to this problem defines a search direction. Then, the objective function and the
constraints are quadratically approximated in the search direction, and a line-search is performed. The
algorithm includes strategies to avoid stalling at the boundary of the feasible region, and to obtain alternate
search directions in the case of incompatible linearized constraints. The figure compares the performances
of the SLP algorithm (a) and the proposed method (c) for the underconstrained academic test problem
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The directional high order information allows to remove the SLP characteristic large scale oscillations near
the optimum (b), that are caused by the linearization. The proposed algorithm has been successfully applied
by the authors to several shape optimization problems [2].
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