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Abstract

In concentrically braced steel frames, the behavior of braces after buckling under
seismic cyclic loads, including the descent of their post buckling resistance, will
decrease their capacity very hard. Using the stronger braces, would be cause of
creating a system with strong brace-weak column characteristic and in other hands
uprising the story stiffness and additional resistance of these braces will create
great axial forces in columns. This problem adds the possibility of making plastic
hinges in columns and their buckling under the axial loads. By looking at previous
problems, in this thesis it has been tried to survey the behavior of concentric
braced frames which designed on the base of Standard No. 2800 -2™ edition- in
strong earthquakes and if it is necessary for their behavior upgrading, suggest a
convenient method. So models with X-braces, Split X, Diagonal, Chevron-V and
Inverted-V and the 4, 6 , 8 , 10 and 12-stories, as a lateral load resisting system
for buildings with defined characteristics have been considered. They were loaded
gravitational according to Standard 519 and also loaded seismically according to
static analyzing method in Code 2800. Then they have been designed according to
chapter tenth of Iranian Building Codes and Standards about steel structures and
also orders in appendix (II) in Standard No. 2800. Then they have been analyzed
in Dynamic Nonlinear analyzing (Time History) method by using of software
SNAP-2DX and by considering post buckling behavior of braces and the results
have been surveyed. Surveying the results of this analyzing, has showed bad
seismic behavior of these frames because of forming and concentrating plastic
hinges in most of the columns, specially around the braced span and occurring
great inter-story drifts and Soft-story mechanism, specially in high elevation odd
stories of the frame. By Incremental Dynamic Analyzing on the models and
surveying its results, some facts about the way of entering of the models behavior
in the inelastic region has been found and also it has been decided about the
method of upgrading the frames' behavior. This method includes improving the
columns around the braced span by designing them on the base of its braces'
capacity. In addition to this method, in Chevron braced frames, the brace
connection beam is redesigned and improved by the plastic design method on the
base of braces' capacity. Dynamic Nonlinear analysis on the improved models,
and comparing the resuits after and before this improvement, shows that
strengthening the columns according to the capacity of braces and also improving
the brace connection beam in Chevron frames, are completely effective in
upgrading the seismic behavior of CBF’s. By a large decrease in the number of
plastic hinges in columns and by distributing the damage and failure in the height
of frames, this method will prevent concentrating of large inter-story drifts and
occurring Soft-story mechanism. In real, this method cause to a good earthquake
energy absorption in braces (by making a strong column or beam-weak brace
system) and results to a good strengthening.

Key Words: Concentric braced frame, Bracing, Standard No. 2800, Brace
capacity, Plastic hinge, Drift, Soft story, Nonlinear dynamic analysis, Incremental
dynamic analysis, Post buckling behavior, Upgrading seismic behavior, Design,
Plastic design
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