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ABSTRACT

One way to reduce seismic force is to use knee-braced systems. In this method,
the diagonal members of the brace are connected to the knee member. The
function of the bracing members is to create stiffness and the function of the knee
member is to create ductility like a yielding damper. In this method, we achieved
new results by combining Y-shaped braces with knee members. In this regard,
three specimens of the proposed bracing frame were experimentally tested in
accordance with the ATC24 loading protocol at the structural laboratory. The
results confirm the optimal performance of this seismic system along with energy
absorption and appropriate behavior in the stability of this design and has a good
capacity in energy dissipation and, the knee element begins the process of energy
absorption faster at lower frame displacements. The use of a knee-braced system
can be a good alternative to the brace system due to its ease of replacement. The
behavior of the deformation-force hysteresis curves provides good results.
Experimental experiments showed that this system will have a large force
adjustment. The proposed frame compositions do not have the initial stiffness and
high strength, so they will also perform well subjected to low-magnitude
earthquakes. By examining the different values of the structures' responses, the
mechanism of structural failure in the plastic zone of the knee-braced system had
acceptable ductility. Also, in this type of brace, it was shown that by moving the
middle knot towards the corner of the frame and increasing the eccentricity of
this point, the stiffness of the frame is reduced. As a result, the natural vibration
period of the brace increases and consequently the displacement of the system
under constant load increases.
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