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Structural Optimization for Non-Linear Behavior Using Equivalent Static Loads (I)
— Algorithm —

Ki-Jong Park and Gyung-Jin Park
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2 HH A7), Structural Optimization(7-2 3 2 4 A))

Abstract

Nonlinear Response Optimization using Equivalent Static Loads (NROESL) method/algorithm is proposed to
perform optimization of non-linear response structures. The conventional method spends most of the total design time
on nonlinear analysis. The NROESL algorithm makes the equivalent static load cases for each response and
repeatedly performs linear response optimization and uses them as multiple loading conditions. The equivalent static
loads are defined as the loads in the linear analysis, which generates the same response ficld as those in non-linear
analysis. The algorithm is validated for the convergence and the optimality. The proposed algorithm is applied to a
simple mathematical problem to verify the convergence and the optimality.
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Fig. 2 Repeated mapping process between analysis
domain and design domain
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Table 1 Optimum result for the numerical problem
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2 22.182 22.151
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No. of nonlinear analysis _ 2
except for gradient calls
CPU TIME® (sec) 137 1.54
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