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Study on Seismic Performance of Wooden Structure by Mechanical
Evaluation Doctor Course in Architectural Engineering

Akira MURAYAMA
Abstract

The serious human damage occurred by collapse and an injury of a lot of wooden structure
in the South Hyogo earthquake in 1995. With this earthquake, significance of the seismic
performance security of wooden structure occupying the majority of the building of Japan
will be realized again. Building Standards Act and the revision of the Enforcement Ordinance
of Construction Standard Law introduced seismic performance evaluation by the limit proof
calculation in 2000. But, for seismic performance evaluation method of the wooden structure, it
is the present conditions that general diagnostics and precision diagnostics, possession marginal
energy diagnostics how the construction method that it can apply is limited to be used many.
There are many small things, but on the other hand, as for the wooden structure, construction
generation and construction method are various, and application of the limit proof calculation
that seismic performance evaluation is possible is expected flexibly. However, the theme of the
limit proof calculation for wooden structure is not to be able to evaluate solid behavior of the
structure by introduction of the rigid floor assumption when influence of the simplification by
the use of the deformation mode do not be clear, and dynamic characteristics is vague.

In this paper, it intends for limit proof calculation for wooden structure and studies the
mechanical property of the seismic performance evaluation method analytically. It studies with
an analytic model to generally clarify dynamic characteristics.

This paper has consisted of it in Chapter 6 and has displayed below the configuration of this
paper and the brief description of results of research.

Chapter 1 is introduction and has described the background of this paper and purpose and
configuration of the thesis.

Chapter 2 is study of the past and has arranged the present conditions of the seismic
performance evaluation method of the wooden structure by techniques such as physics
experiment or the analysis and a property of various methods of the seismic performance
evaluation of the wooden structure by the technique of the analysis. Furthermore, it has clarified
a characteristic and a theme of the limit proof calculation for wooden structure.
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By the study about the seismic performance of the wooden structure, approach by full
scale experiment, performance experiment of the earthquake resisting element, the research of
the seismic damage is the mainstream, and this is study about the seismic performance of the
earthquake resisting element. Because there is little study on the seismic performance evaluation
method of the wooden structure, there is not rationalization of the seismic performance
evaluation of the wooden structure.

In addition, it is increased for limit proof calculation of the public for reinforced concrete
construction and the steel structure when it looks about study on the limit proof calculation,
but it is not almost studied study about the limit proof calculation for wooden structure for the
wooden structure. In limit proof calculation for wooden structure and the general limit proof
calculation, a contraction and disregard of the torsion behavior is performed. Furthermore,
the contraction technique of the limit proof calculation for wooden structure has performed
simpleness and easiness by the use of the deformation mode in substitution for natural mode.

Chapter 3 has studied a property of the brevity evaluation of the seismic performance by
the deformation mode applied to limit proof calculation for wooden structure. This study has
used a 2 D.O.F. model and a 3 D.O.F. model and contraction model.

A deformation mode becomes incorrect by progress of the reduction of rigidity of the
structure as a result that the 2 D.O.F. model studied when it originally uses a deformation mode
in substitution for the natural mode which you should apply. In addition, it can classify the
variations of the deformation mode in three patterns with a structure property. It has clarified
that it gives seismic performance evaluation result of the risk side in one pattern of those.

In addition, a deformation mode and the diversity of the natural mode depend and have
clarified a thing becoming remarkable when the D.O.F. of the model increases as a result that
the 3 D.O.F. model studied.

Based on this knowledge, it has suggested a diagram judging seismic performance
evaluation of the dangerous side and the case that it is it about a 2 D.O.F. model and a 3 D.O.F.
model. It has judged the judgment diagram for the 2 D.O.F. than stiffness and the relation of
the natural mode, and natural mode has judgment fiducially marks. It has judged the judgment
diagram for the 3 D.O.F. by relation of the stiffness of each story. It has confirmed effectiveness
of the application to the existing structure of the judgment diagram by survey data of the

existing wooden structure.

Chapter 4 analyzes a mechanical property of "the torsion behavior" that is three-dimensional
behavior in the structure having the eccentricity. As a result, it has clarified influence of the
solid behavior that is not arrested by the plane analysis that is the mainstream now more. This
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study has used one level of two shaft eccentricity models.

As for one level of structure having the eccentricity, the earthquake load that one direction
increased because torsion arises is distributed between the orthogonal directions. As a result,
when it considers eccentricity, it has become clear to shrink than the case that earthquake load
to bear does not consider eccentricity of the structure.

Furthermore, it studies the influence that effect of the torsion gives to seismic performance
evaluation. As a result, it is big, and each earthquake resisting element that deformation arises
surrenders by effect of the torsion sequentially when it evaluates restoring force characteristics
of the structure in consideration of eccentricity, and shear force of the structure deteriorates.
In addition, it evaluates seismic performance in the range where shear force deteriorated.
As a result, it has become clear that there is the case that cannot evaluate case and seismic
performance giving seismic performance evaluation of the risk side depending on natural period
of the structure.

Therefore, the limit proof calculation for current wooden structure in defiance of
eccentricity has clarified that there is case overestimating seismic performance of the structure.
In addition, result to be seen significantly has clarified that there is provided case depending on
natural period of the structure though seismic performance evaluation is originally impossible. It
has suggested judgment block diagram when it is the risk side performance evaluation.

Chapter 5 has clarified it about influence of the torsion in two levels of structure having the
eccentricity.

By two levels of two shaft eccentricity models moment force has clarified what is added
by a gap of the center of rigidity between the stories without as a result of having studied,
remaining in superficial torsion of each story. As a result, the multistory structure has clarified
that there is the case that an error of the evaluation result of the seismic performance by the
eccentricity depends, and grow big.

Chapter 6 has described conclusions and has compiled a knowledge provided by this study.

Professor(Chairperson) Mitsugu TAKITA
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