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In this paper, the behavior of flexural steel frames us-
ing cable bracing is investigated. X bracing with angle
profiles, X bracing with a cable, and bracing with two
cables passing cylindrical steel sheaths at the intersec-
tion of the cables, are the three types of retrofitting of
flexural steel frames studied in this paper. The finite
element model of a steel frame, with and without the
three types of retrofitting has been made. Non-linear
analysis of frames under cyclic loading with increasing
oscillations has been undertaken. Comparison of the re-
sults from the finite element model with experimental
data shows that the finite element model has acceptable
accuracy. By determining shear base, the axial force of
columns, and the cyclic behavior of force-displacement,
the failure mechanism of frames and the advantages and
disadvantages of each type of retrofitting have been in-
vestigated .

According to results, using the Cornerstone profile for
retrofitting steel flexural frames increases remarkably
the initial stiffness and ultimate load of the frame com-
pared to flexural frame and reduces ultimate displace-
ment. Reduction in plasticity and frame energy absorp-
tion capacity shows the unacceptability of this type of

retrofitting, from the perspective of plasticity and en-
ergy depreciation capacity. In the frames retrofitted by
a cornerstone, because of the bracing function and a
significant increase in the axial force of colummns, the
need to reinforce the columns and foundation is greater.
Due to buckling of the compressive member in this type
of retrofit, permanent deformation occurs in the frame.
In retrofitted frame using cross cables, cables from the
early stages of loading begin to pull, which increases the
frame’s initial stiffness compared to the stiffness of flex-
ural frames. In this case, ultimate load increases and
failure displacement reduces. In this frame, the cable
brace converts frame behavior from ductile to brittle.
Being narrow and unstable in hysteresis cycles shows the
meager capacity of this frame to resist lateral forces. In
this method of retrofitting, the required reinforcement
of columns and foundation is considerable.

The initial stiffness of the frame with a cable brace with
sheath and the flexural frame is the same. Up to the
fixed amount of displacement and the brace being
straight, the cable is ineffective in flexural frame behav-
ior, and, after that, if lateral forces invade lateral forces,
the brace contributes with a delay in frame behavior.
By adding the brace to these frames while maintaining
the plasticity of the frame, its resistance will increase.
In this case, the increase in the axial force of the column
is less than other methods of bracing, and the existing
possible overload in columns and foundation can be re-
sponsive to the increase in axial force in columns, or,
if retrofitting is needed, the amount of reinforcement is
slight .

Key Words: flexural steel frame, cable bracing, non-
linear behavior, cyclic loading, base shear.
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