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Summary:

This paper discusses response surface method using a deep neural network. A problem of our interest is optimal control design of
tuned mass damper (TMD) mounted on reinforced concrete buildings subjected to strong ground motion. The target building is
considered a nonlinear system with stiffness degrading, which makes optimization problems quite difficult. Fully-connected
neural networks are employed to train a set of peak displacement in the building and TMD with respect to various parameters.
Sampling parameters are the mass ratio, tuning ratio, damping ratio of the TMD, envelope curve of the building, peak ductility
factor and natural period of the building and soil, in combination with Latin hypercube sampling method. It was confirmed that
the trained neural network can capture various complex response surfaces generated by time history analysis. Optimization
problems are demonstrated using the trained neural network to show the usefulness of machine learning-based structural design

in practical engineering.
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