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STUDY ON EARTHQUAKE RESPONSE OF STRUCTURE SYSTEMS DEFORMING WITH
UNIFORM STORY DRIFT ANGLE USING SEMI-RIGID COLUMNS

Yu TSUMIYAMA, Hisahiro HIRAISHI, Hiroki I[ZUMI and Hiroyuki TOMATSURI

Abstract

In the current structural design, the story drift angle has very important meaning. If the maximum story drift angle of
the building might exceed the specified value, the structure plan should be changed by mean of the reinforcement of
strength or the installation of damper, etc.. This story drift angle is generally different along the height of the structures
and mostly the maximum at a middle story of the structures.

In order to reduce the maximum story drift angle, many researches have been conducted to achieve uniform story
drift angle. However, the outputs of these past researches were not simple and universal.

This paper investigated the general adaptability of past method designing the columns with semi-rigid detail at the
base of the first story columns and the top of the upmost story columns, and proposed the modified design theory and
detailed procedure defining the strength of beams and the semi-rigid columns.

The major findings obtained in this paper were as follows:

1) In the case of the artificial seismic wave with random phase based on the spectrum provided by Notification, the
uniform story drift angle was generated and the maximum story drift angle was smaller than that of common structures
in both low-rise and high-rise buildings.

2) In the case of past observed waves, same results were found in low-rise building. However, the sufficient uniform story
drift angle was not generated in high-rise buildings for particular waves.

3) In the insufficient cases mentioned above, there was the significant difference between the external force distribution
(Al distribution) which was used for defining the strength of beams along the height and that of the semi-rigid columns
and the external force distribution at the maximum response.

4) The buildings in which the strength of members was defined by the external force distribution at the maximum
response obtained from time history analyses generated sufficient uniform story drift angle and the maximum story
angle was outstandingly reduced.

Key Words: Theoretical Analysis, Reinforced Concrete Building, Story Drift Angle, Semi-rigid Column, Deforming with
the Uniform Story Angle, Earthquake Response Analysis
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