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Chaotic Properties Observed in 2-Mass Shear System
Incorporating Elasto-Plastic Force-Displacement Relation

Takeshi YAMADA![( Tomoya FUKUNAGA?

Department of Informatics and Electronics, Daiichi Institute of Technology

2Common Education Center, Daiichi Institute of Technology

Abstract : This paper describes the chaotic properties observed in the 2-mass shear system incorporating
elasto-plastic force-displacement relation. If a small amount is added to the acceleration at a certain time in
the system, the value of variation of the subsequent acceleration may differ significantly. The orbital expansion
rate of the system was calculated, and it was found that the orbital expansion rate was distributed with four
delta peaks. We find that the orbital expansion rate of one of the delta peaks is positive, which allows us to
observe chaotic properties. Furthermore, when the term of damping in this system is set to 0, the distribution
of the orbital expansion rate becomes a distribution with one peak in the positive value, indicating that the
term of damping has the effect of suppressing the appearance of chaotic properties.

Keywords : chaotic properties, 2-mass shear system, elasto-plastic force-displacement relation, time history
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