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EVALUATION ON DYNAMIC RESPONSE OF STRUCTURES
USING NEURAL NETWORK

Taijt MAZDA, Takashi AKEDO, Tubasa HAZANA and Yukihide KAJITA,

In this research, we consider a method of performing a dynamic analysis with not modeling by using
hysteresis loops based on conventional formulation but a learned neural network. Learning data was pre-
pared from the response history in the case where the progressive gradually decreasing sinusoid acted as
forced displacement in the one mass system model in which the hysteresis loops are Ramberg - Osgood
model, bilinear model, and Takeda model, respectively. The neural network learned using this learning data.
It was confirmed that the neural network has the high versatility that it can recognize the nonlinear hyste-
resis loops. Moreover, the response estimation result by the neural network when the Waveforms with
waves having short cycles and small amplitudes added to progressively gradually decreasing sinusoidal
waves is learned was measured. When using that network for earthquake response analysis, the time history
displacement almost matched. As a result of learning based on the displacement load relation with respect
to the three hysteresis loops, the possibility of application as a numerical operation subroutine in nonlinear

analysis of neural network after learning was shown.



