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Buckling restrained braces (BRBs) have been widely used as energy-dissipating devices to retrofit existing reinforced
concrete (RC) frames in Japan. Some effort has also been devoted to applications of BRBs in newly-built RC
moment-resisting frames, where efficient and reliable connections between the BRBs and the concrete components become
an important issue. In this study, a method of rationally utilizing BRBs in RC frames is suggested, the behavior of the
proposed brace connections and the seismic response control effect of BRBs in RC frames are comprehensively investigated.
The thesis consists of the following seven chapters.

Chapter 1 describes the background, purposes and significance of the study.

In Chapter 2, the shear strength of the RC cotter, which is part of the suggested connection, is evaluated by means of
component tests and finite element analysis. Based on the test observation, a strut-and-tie model is suggested to estimate the
shear strength of the RC cotter.

In Chapter 3, cyclic loading tests of RC subassemblies with BRBs are described. The test results show that the BRBs start
to dissipate energy at an early stage with story drift ratios much smaller than those at beam yielding. However, BRBs did not
yield in the ideal yield point because the deformation of the BRB connection was relatively large at small story drift.

Chapter 4 introduces the finite element analysis that was intended to reproduce the subassemblage test. The analysis
results show that the influence of the shear by vertical force of the upper and lower BRBs on the behavior of the RC cotters
was larger than the bending by the story drift of the subassemblage. The validity of a previously-proposed resistance
mechanism for RC cotter is also examined.

In Chapter 5, the seismic response control effect of BRBs in RC buildings is investigated by nonlinear time history
analysis and finite element analysis.

In Chapter 6, the design of the proposed BRB connections in RC frames was suggested.

Chapter 7 summarizes the major conclusions obtained in the previous chapters.
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