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Extended Abstract

Recently, a lot of earthquakes are occurring around the worlds. Though South Korea was classified with the low to
moderate seismic region before, social disquiet is increasing by occurring with Gyeongju earthquake of a 5.8 magnitude.
Therefore, the interest about seismic reinforcement of the existing structures is growing in Korea. Especially, seismic
reinforcement of school structures built in 80s is essential for child’s life and property. Although there are many seismic
reinforcement methods, it is known for that chevron bracing system is the most effective. The chevron bracing system
improves the seismic performance of existing structures by increasing the strength, stiffness, and ductile capacity. In case
of chevron bracing system, the external appearance of reinforced structures is poor compared with other reinforced system.
However, it is relatively excellent when compared the seismic performance, constructability, and economy of other
reinforced systems. However, the seismic reinforcement design method of chevron bracing system was not systematized in
Korea. Therefore, in this study, 1/2 scale experimental study was conducted to evaluate the seismic performance of
existing structure reinforced by chevron bracing system, and to systematize the seismic reinforcement design method of
existing structure through tests.

The 1/2 scale specimens with 1 bay 1 story RC frames were fabricated by the 80s standard school drawing in Korea.
Total 3 specimens were designed with standard school drawing and current structural codes, the base specimen indicated
the existing structure of standard school drawing. Another specimen was reinforced by chevron bracing system with box
member having 50mm cross-section to aim the enhancement 2 times stiffness of existing frames. The other specimen was
designed to aim the enhancement 3 times stiffness of existing specimen reinforced by chevron bracing system having 100
mm of box cross-section. The cyclic test was conducted to evaluate the seismic performance of all specimens.

As a result of experimental study, the stiffness of two specimens reinforced by chevron bracing system increased
compared to existing frames without reinforcement. The stiffness of each reinforced specimens was increased to up to
design goal. The ductile index of reinforced specimen with 50 mm box cross-section was increased 39% to compare
existing frame specimen. Also, the ductility capacity of specimen reinforced by 100 mm box cross-section was increased
about 50% compared to base specimen. The failure mechanism of reinforced specimens occurred in order of steel bracing
yielding, steel bracing buckling and failure, and RC frames failure. For this reason, the strength and stiffness of specimens
with steel chevron bracing system was increased.

Generally, when the chevron bracing system was reinforced at existing RC frames, the strength and stiffness of
reinforced frames was increased. However, the additional studies were needed for specific reinforcement method to satisfy
target performance level. Later, the seismic reinforcement design method about chevron bracing system was reasonably
and economically made based on these experimental results and additional studies.
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