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Study on Seismic Performance of Steel Beam-to-Column Connections (Part 3)

— Evaluation of Horizontally Haunched Beam with Stiffener-reinforced Web

Hidekatsu Asai  Hirokazu Sugimoto
Hiroaki Eto

Abstract

A lot of beam-column connections in steel structures suffered brittle fracture in the Hyogoken Nanbu
Earthquake. As a result, earthquake-proof connections have been developed and put into practical use. These
connections, whose beam ends have horizontal haunches that relieve stresses at beam ends, have high plastic
deformation capacity. To rationalize these connections, new connections are devised whose webs have a depth-
thichness ratio rank "FD" and are reinforced with stiffeners. When shear strength greatly exceeds bending strength,
the webs protect against flange buckling and stiffeners protect against web shear buckling. Therefore, high plastic
deformation capacity can be achieved even though the beam is of FD rank. Full-scale loading tests were conducted
to evaluate the performance of the new connections. The test results show that the new connections have
excellent seismic performance. Moreover, to express the effect of web reinforcing with stiffeners, the new concept
"equivalent depth-thichness ratio" is newly proposed, and the fixed qualitative method for evaluating reinforcing
shear buckling is developed.
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