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This research involves a study into the behavior and design of steel moment frames with added knee
braces. The system is called knee braced moment frame (KBMF). This system combines the salient
features of moment-resisting frame and braced frames for improved ductility and stiffness. The
design of this structural system is based on the capacity design concept that limits the inelastic
activities of the frame to flexural yielding of the beams outside the knee regions and axial yielding
of knee braces. This research consists of analytical study of the KBMF system using nonlinear finite
element analysis. To validate design method and the analytical results, cyclic test of prototype

KBMEF was carried out and the results were compared with those from numerical analysis.

The results from the analytical study and the cyclic test indicated that the new structural system
possess good ductility. The energy of the system is dissipated through the formation of plastic
hinges in the beam outside the knee regions. In addition, yielding occurred in the knee brace as
intended in the design. The beam-to-column connections remain in the elastic state. From the
comparison between numerical analysis and experimental results, it was found that the analytical
model could predict the behavior of the structure as well as the formation of plastic hinges. The
results indicated that KBMF system can be a viable alternative structural system to resist seismic

forces.





