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ELASTIC-PLASTIC ANALYSIS AND DESIGN METHOD OF SKELETAL
STRUCTURES BY USING OPTIMIZATION TECHNIQUES

s AIfEME . FR & 2)REE
By Tetsuji MIHARA, Nobutaka ISHIKAWA, Satoshi KATSUKI and Tatsuo HOSHIKAWA

This paper presents a holonomic elastic—plastic analysis and design method
of skeletal structures by using optimization techniques. The necessarry and
sufficient conditions for the holonomic elastic—plastic analysis of skeletal
structures are firstly derivated as a linear complementarity problem by
using the sequential linearized yield condition. The complementary pivoting
algorithm is applied to solve the linear complementarity problem of the
elastic-plastic analysis to enhance the computational efficiency.Furthermore,
an optimal elastic—plastic design is performed by satisfying the elasic—
plastic deformation constraint. The steel-pipe circular arch is analyzed
and designed as the numerical example in order to 111ustrate the scope and
the application of this approach.
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