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ABSTRACT

ABSTRACT

Keyword: Reinforced concrete structures, street residential buildings, backside
exterior walls, opening, seismic.

Low-rise reinforced concrete street residential buildings are a common building
type in Taiwan. Due to the need for ventilation, lighting, and passway, the walls of
such buildings along the street direction typically have a significant amount of
opening, resulting in a significant reduction in the seismic capacity of the walls. As a
result, many of such buildings showed severe damage along the street direction in the
1999 Chi-Chi earthquake. Currently, there is no simple and effective means in the
engineering community for the seismic evaluation of the walls of such buildings along
the street direction. The 2013 ABRI research project, “Seismic behavior of exterior
walls with typical opening of low-rise reinforced concrete street houses,” studied the
effects of types, sizes and locations of opening on the seismic behavior of exterior
walls in the back side of the buildings. Suggestions on seismic design and evaluation
of the exterior walls were proposed. The study also indicated that the amount of
opening in the exterior wall of the first story typically contains a higher area of
opening than those of the other stories. This caused soft-story failure mechanism
typically seen in the 1999 Chi-Chi earthquake. Therefore, it is necessary to conduct

research on seismic capacity upgradete for the exterior walls of the first story.

The objective of this study is to develop methods to upgrade the seismic capacity
of the exterior walls in the first story of low-rise reinforced concrete street residential
buildings through mechanical evaluation and finite element simulation while

considering constructability. Furthermore, a seismic evaluation method capable of
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considering the effect of opening on wall behavior is developed for seismic evaluation
of low-rise reinforced concrete street residential buildings. The construction of
full-scale walls has shown that the proposed upgrading methods are feasible.
Moreover, casting of the upgraded walls has shown little voids and segregation of
concrete. A seismic evaluation method based on pushover is proposed by this study.
The proposed method can consider the effect of opening on the wall behavior. Seismic
evaluation of an existing, new low-rise reinforced concrete street residential building
using the proposed method has shown that even though the building satisfies the code
requirement for design peak ground acceleration, the failure mode is associated with a
weak, soft first story. The reason for this is due to a strong beam-weak column design

and weaker walls in the first story than other stories above it.
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