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Abstract

Recent times have witnessed much more powerful and longer-duration earthquakes than imaged. For
increasing the structural safety and resistance of buildings to such powerful earthquakes, we have developed a
new type of wing beam, which remarkably increases the deformation capacity of a building under seismic
loading. This wing beam is a horizontal haunch beam to which steel plates (called “flange plate) are welded to
decrease the strain concentration of the haunch top and restrain beam fracture. Through constant cyclic loading
tests and finite element method (FEM) analyses for the new type of wing beam, the following conclusions are
drawn. 1) The ultimate life-time of the developed wing beam under cyclic loading is three times that of the
presently used wing beam. 2) The ultimate life-time of the horizontal haunch beam is accurately estimated by
the equivalent plastic strain &4 calculated by the FEM analyses.
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