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EARTHQUAKE RESPONSE ANALYSIS OF WOODEN HOUSES
WITH VISCO-ELASTIC STRUCTUTAL CONTROL DEVICE
Construction of Earthquake-Resistant Design Method for Structurally Controlled Wooden Houses

Vel FRE, KB IEAT™, HEA JEME™, ER
Tbshiaki SATO, Masayuki NA GANO, Michio IGUCHI and Yuichi MASAKI

This paper discusses a method to evaluate a seismic response of typical wooden houses with a passive vibration control system by

means of a non-linear time history analysis and an equivalent linearization method, with a purpose to establish a structural design

methodology for wooden houses. In the time history analysis, a hysteresis model which represents characteristics of a passive control

system is proposed, and the applicability is validated by comparing analysis results with experimental values obtained by pseudo

dynamic tests and shaking table tests. The proposed model is expressed by combining a fractional derivative model and two types of

Bonc-Wen model, that is capable of evaluating properly the effects of the viscous damper which is affected by temperature changes,

and a stopper to constrain the displacement of the damper. In the numerical evaluation with use of an equivalent linearization

method, additional stiffness and damping ratio of the passive control system are determined based on numerically evaluated results

corresponding to the resonant frequency of the main frame. The accuracy of the adopted values is validated by comparing the

predicted results based on equivalent linearization method with time history analyses, and it is confirmed that these analysis results

may be predicted within error of about 5 %.

Keywords : Wooden post and beam construction, Visco-Elastic damper; Non-linear hysteresis model, Time history analysis, Equivalent linearization method
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