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Our previous research introduced multi-agent reinforcement learning into discrete optimization of regular
3D frames and streamlined design modifications. This study extends the approach to enhance the
generalization performance for 3D steel frames with nonuniform spans. The proposed method (LS+MRL)
effectively optimizes cross-sectional dimensions and is superior to simulated annealing in terms of
computational time and constraint satisfaction. Additionally, by increasing the layers of the neural network,
the method achieves greater efficiency while reducing the number of parameters.
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