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The post-buckling fracture behavior of cold-formed and closed section braces are becoming a
considerable problem of seismic design of steel braced frames according to previous seismic damage
reports and numerical fracture analysis results. To cover an insufficiency of the current seismic design
method about this problem, this thesis studied ultimate seismic performance and optimal damper
design strategy of steel braced frames including both circular hollow section braces (CHS, the most
popular closed section braces in Japan) and elasto-plastic damper braces.

In Chapter 1, the background and literature review about research fields of steel braced frames were
summarized, and the purpose of this thesis was discussed.

In Chapter 2, the dynamic fracture characteristic of a thin CHS braced frames model was investigated
by a collapse test, and the existing CHS fracture evaluation method and the fracture analysis method
were validated under dynamic loading.

In Chapter 3, a structural ductility factor of CHS braced frames considering member fracture was
proposed according to the discussion of the cumulative plastic deformation capacity of in-frame CHS
braces by finite element analysis and some performance experiments, and the margin of safety of the
current design standard value were estimated and analyzed against a variety of section property and
seismic inputs, which suggested one of the limitation of the code-based elasto-plastic design
philosophy as an easy and economical seismic design method.

In Chapter 4, according to the above discussion of the buckling braced frames, a numerical seismic
response evaluation method named as “Generalized Response Spectrum analysis” (GRSA) for highly
intermediate three dimensional structures (to require higher seismic performance) with various damper
braces including elasto-plastic damper braces was proposed, and the accuracy, applicability and
limitation were confirmed.

In Chapter 5, the optimal damper design strategy composed of GRSA and optimization algorithms to
prevent member buckling was proposed. The efficiency of the proposed design strategy was verified,
analyzed and discussed in a series of studies using an existing lattice tower structure, popular
buckling-restrained braced frames and a concentric braced frame skin structure.

In Chapter 6, the conclusions of each chapter were summarized.
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