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Estimation on Response and Damage of Multistory Structures caused by
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Summary: Recently, huge earthquakes are occurred around Japan, therefore it is important to grasp damages of
structures after the earthquake quickly. However, structural health monitoring systems are not popular in general
buildings in Japan.

Therefore, in this study, an estimation method of responses and damages of multistory buildings with bi-linear
restoring force characteristics built at a specific site by earthquakes is proposed using hierarchical neural network
(NN). Five input data for NN are employed such as elastic first-order natural periods and yield strengths of buildings,
and maximal values, duration times and predominant periods of seismic waves. Training data are prepared by elasto -
plastic earthquake response analysis using six seismic waves observed at a specific site. To verify the accuracy of
proposed method, two seismic waves no used to make training data are also employed.

As a result, good estimation accuracy and a certain degree of accuracy can be obtained for seismic waves used in
training and for those not used in training, respectively. However, if seismic waves whose relationships between
seismic wave and response characteristics are similar are not used for training, the estimation accuracy may decrease.
Therefore, estimation accuracy can be expected by training with as many seismic waves as possible.
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