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Abstract The seismic response reduction capacity of a smart mid-story isolation system was investigated
using the RNN model in this study. For this purpose, an RNN model was developed to make a dynamic
response prediction of building structures subjected to seismic loads. An existing tall building with a
mid-story isolation system was selected as an example structure for realistic research. A smart mid-story
isolation system was comprised of an MR damper instead of existing lead dampers. The RNN model
predicted the seismic responses accurately compared to those of the FEM model. The simulation time
of the RNN model can be reduced significantly compared to the FEM model. After the numerical
simulations, the smart mid-story isolation system could effectively reduce the seismic responses of the

existing building compared to the conventional mid-story isolation system.
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Fig. 2. Input and output of RNN model
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Table 1. Description of comparative models

Name Description

Modell without mid-story isolation system

Model2 existing Shiodome Sumitomo model
Model3 with smart mid-story isolation system

Table 2. Comparison of seismic responses

Name Peak story drift Peak isolator drift

Modell 9.00 cm -

Model2 435 cm 18.17 cm
Model3(FLC1) 3.62 cm 11.22 cm
Model3(FLC2) 3.05 cm 17.01 cm
Model3(FLC3) 3.31 cm 14.70 cm
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