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Estmation of Magnitude of Historical Earthquakes
Considering Earthquake Characteristics and Aging of a House
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ABSTRACT

The mognitudes of historical earthquake records refated with house collapses are estimated  considering  the
maognitude, epicentral distance, soil condition and oging of a house. Eighteen artificial fime histories for magnitudes
68, epicentral distances 5 km-350 km and hard and soft soil condition were generated. Nonlinear dynamic analyses
were performed for a fraditional three-bay-straw-roof house. The aging effect of the house was modeled os such
that the lateral loading capacity of wooden frames represented by hysteretic stiffness was decrecsed linecrly  with
fime. The house was idedlized by one degree-of-freedom lumped mass model and the nonlinear characteristics of
wooden frames were modeled by the Modified Double-Target model. For far field  earthquakes, minor damages
were identified regardiess of magnitude, soil condition and aging of the house. For infermediate field earthquake,
earthquoke magnitude greater than 6.5 caused severe domages in soil sites. For near field earthquake, severe
damaoges occurred for magnitude greater than 6.5 regardless of soil condition and oging of the house. it is
estimated that the maognitude of historical earthquakes is about 6.2, An empirical equation of magnitude-intensity
relationship suitable to Korea is suggested.
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