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Fig.1 Optimal plastic design of a uniformly distributed beam with two fixed ends
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Fig.2 Optimal plastic design of a beam subjected to a concentrated load
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1. Table 1 Optimal plastic design
for the second example
4 5 R -
a 0.5 0.054915 0.238987
b 1 0.157743 0.07029%4
20 . c 2 0.208159  0.006951
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Optimal Plastic Design of Statically Indeterminate Beams

TANG Xie-li LU Xiao-min YAN Xiang-gan
College of Civil Engineering Hohai Univ. Nanjing 210098 China
Abstract A method of direct variation is presented for the investigation of the optimal design of statically indeterminate
plastic beams in this paper. Mathematically it is formulated as a functional extreme problem with ineqrality constraints.
The necessary conditions for the optimal plastic design are obtained by means of the Lagrange multiplier method and then
the optimality conditions are derived. It is proved that the optimality conditions are also sufficient if the objective function
is a convex function of the plastic limit bending moment. A universal method for finding optimal plastic beams can be
developed based on the optimality conditions. The method proposed in the paper is applicable to any kind of loadings and

support conditions .
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