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Summary

Concentrically braced frames
(CBF) are among the most
efficient structural systems in
steel for resisting lateral forces
due to wind or earthquakes
because they provide complete
truss action. However, this fram-
ing system has not been consid-
ered to be very ductile in the past
design practice for earthquake
resistance. The non-ductile
behavior of these structures
results mainly from early cracking
and fracture of bracing members
or connections during large cyclic
deformations in the post-buckling
range. Instead of requiring the
bracing members and their con-
nections to withstand cyclic post-
buckling deformations without
premature failures (i.e.., for ade-
quate ductility), the codes gener-
ally prescribed increased lateral
design forces in an attempt to
inhibit excessive buckling.

Over more than twenty years of
extensive analytical and experi-
mental studies by the author and
his graduate students have shown
that with proper consideration of
post-buckling deformation, con-
centrically braced frames can
possess ductility and reserve
strength far in excess of those
previously ascribed to this sys-
tem. Key parameters include
width thickness ratios, stitch spac-
ing and strength and detailing of
end connections. The research
findings formed the basis of major
revisions in the code philosophy
for seismic design of concentrical-
ly braced frames in 1994. The
design provisions to ensure duc-
tile behavior were accepted in the
1994 editions of the Uniform
Building Code and the NEHRP
Recommended Seismic
Provisions.

This paper summarizes the
most important findings from a
large body of background
research work, applications in
design of new steel construction,
upgrading of existing steel, con-
crete and masonry buildings.



