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The Number of Artificial Accelerogram for the

Determination of the Response Modification Factor

Dong-Hwee Lee

Department of Civil Engineering, Graduate School of

Pukyong National University

ABSTRACT

As the response spectrum method generally used in the earthquake
resistant design is a linear method, the nonlinear behavior of a structure
is to be reflected with a specific factor. Such factors are provided in
the Degign Criteria for Roadway bridges and AASHTO ag response
modification factors(R) and in the Eurocode as behavior factors. For the
determination of such factors non-linear time history analyses are
required. As seismic inputs artificial accelerograms are used which are
simulated considering the local earthguake characteristics. However the
inherent randomness of simulated earthquakes leads to factors with
significant differences. Therefore it is important to determine how many
accelerograms should be applied to get the factors on the safe side.
Because the non-linear time history analyses require detailed modeling
representing the exact behavior of materials ags well as much time and
cost, simplified methods, linear time history analyses, are desirable if
the non-linear structural behavior is properly reflected.

In this study a 5-span steel box bridge with T-type piers is selected
and R factor is determined by way of applying linear time history analysis
with a lipnear model, where the non-linear behavior of the piers is
considered as an element with a characteristic curve. 300 artificial
accelerograms are simulated as seismic input, which are subdivided into
3groups - each 100 accelerograms with total duration of 10 seconds,
20seconds and 30 seconds. The number of artificial accelerogram necessary

_vi-



to obtain the factor on the safe side is determined by way of Random
Sampling Method with the sets of calculated factors.

Keyword @ Response spectrum method, Nonlinear behavior, Response

modification factor, Non-linear time history analyses
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