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Research on feasible domain of optimization problem
of rigid frame structures with frequency band constraints

NI Chang-hui**, YAN Jun™'?, CHENG Geng-dong'’, GUO Xu'’

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology
Dalian 116024, China;

2. Department of Engineering Mechanics. Dalian University of Technology, Dalian 116024, China )

Abstract: The feasible domain of minimum weight designs of rigid frame structures with frequency
band constraints is studied, in which the cross sectional area of beam is chosen as design variable. The
natural frequencies of frame structures are solved with the dynamic stiffness method and W-W
algorithm for Euler-Bernoulli beam. Then, the shape and connectivity of the feasible domain of the
optimization problem are described exactly by eigenvalue counting technology. It is found that the
feasible domain of the optimization problem is complex and disjointed, and some disjointed domains
are low dimensional. The shape and connectivity of the feasible domain of the size and topology
optimization problem of 3-beam model are studied, and results show that the singularity is very
strong, which brings about great difficulties for the process of classical gradient-based optimization
searching algorithm, and other way is needed. It also provides a bench mark problem for the test of

soft optimum algorithm.

Key words: singularity; optimization; feasible domain; W-W algorithm



