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The paper consists of seven chapters, each of which presents lateral load carrying capacity of a medium- to
low-rise office building and the effect of the phase characteristics of the input earthquake motion on the
building's seismic response, and concludes with a discussion of methods for evaluating seismic performance. The
abstracts of the chapters are as follows. Chapter 1 presents the purpose, background, and organization of the
paper. In Chapter 2, the analytical model of a mid- to low-rise office building under consideration in this paper is
presented, showing the span, number of stories, etc., and the cross-sectional performance and bearing capacity of
the superstructure and foundation structure. The member elements are shown and their resilience characteristics
are presented.

In Chapter 3, the input earthquake motion adopted in this paper is presented. It is shown that in this research, the
difference of phase characteristics is especially focused on. Three types of earthquake ground motions with
different standard deviations of group delay time and 12 waves of observed ground motion are used as input
ground motions, and their characteristics are analyzed. It is shown that the equivalent velocity spectrum increases
as the standard deviation of the group delay time increases, and that the reduction rate of the response spectrum
becomes smaller as the standard deviation of the group delay time increases.

In Chapter 4, 12 waves of observed earthquake motion that conform to the response spectrum of the public notice
are input to the analysis model set up in Chapter 2, in which the magnitude of the lateral load carrying capacity of
the building is varied, and the effects of the magnitude of the lateral load carrying capacity on the structural and
nonstructural members of the building and on the overturning of fixtures during the earthquake response are
analyzed using the earthquake risk analysis method. The results show that the larger the building's the lateral load
carrying capacity is, the more the building's structural members and non-structural members fall over. The results
show that the risk of structural members is reduced when the lateral load carrying capacity is increased. For
nonstructural members, the results show that the risk of deformation-dependent members is reduced when the
lateral load carrying capacity is increased, but the risk of acceleration-dependent members is increased when the
building capacity is increased. It was also found that variation in building the lateral load carrying capacity does
not have a significant effect on the fall rate of fixtures.

In Chapter 5, three types of earthquake motion with different group delay times are input to a one-mass point

system with bilinear and slip-type histories, and the effects of the different phase characteristics of the earthquake




motion on the maximum response value and equivalent historical loop number (rupture) of the building are
analyzed. As a result, it is clarified that the equivalent number of historical loops increases as the standard
deviation of the group delay time increases. On the other hand, as the standard deviation of the group delay time
decreases, the maximum response value of the building displacement increases, especially for slip-type histories.

In Chapter 6, based on the findings in Chapters 4 and 5, three types of earthquake motions with different group
delay times are input to the analytical model with varying lateral load carrying capacity of the building, and the
maximum inter-story deformation angle, residual deformation angle, and beam edge damage are analyzed. The
results show that the damage evaluation of the structural materials of the building is determined by the maximum
interlaminar deformation angle or the beam edge damage. The authors also propose a method for evaluating the
seismic performance of buildings using these results. Chapter 7 summarizes the research results obtained in this

thesis.




