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Study on improve earthquake resistance of wooden house by

improvement of energy absorption mechanism
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Abstract

1) Introduction

Since the enactment of the Building Standard Law in 1950, the seismic performance of wooden houses
has been improved as the revision is repeated each time it is damaged by a major earthquake. However,
in the Kumamoto earthquake that occurred in April 2016, seismic intensity 7 was observed twice in a
short period of time. This earthquake led to the collapse of 1042 wooden houses meeting new
earthquake resistance standards, and 7 of them were buildings meeting the earthquake resistance
standards since 2000. As a collapse factor of seven buildings that meet this 2000 standard, a decrease
in the earthquake resistance performance of the building due to the pre-quake has been raised (Ogura,
2017). At the same time, it is said that as a remedial measure, by increasing the cross section of the
pillar or beam, it is possible to suppress the deterioration of the earthquake resistance performance.
However, in the case of wooden houses, the size of the cross section of the column and beam is not
taken into consideration in seismic resistance.

2)Methodology

Regarding the influence of difference in cross section between pillar and beam on seismic performance
of building, in order to investigate from the viewpoint of energy, it is necessary to equalize the energy
input to the building. Analyzed the influence of the difference of the size of the cross section of the
column and the beam by calculating and comparing the hysteresis energy absorbed energy of all the
springs with equal input energy.

3) Analysis result

We analyzed the cross section of the pillar or beam of the pseudo-model of the wooden house meeting
the new earthquake resistance criteria collapsed in the Kumamoto earthquake and analyzed it.

4) Conclusion

It was found that the reduction of seismic performance could be suppressed by enlarging the column
/ beam in the Kumamoto earthquake because the energy input to the building decreased due to the
difference in rigidity.

We found that beam change model can absorb energy more efficiently because it can absorb more

energy with less amount of deformation than other models.
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