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A Study on the Seismic Performance of Steel Beam-to-Column Connections (Part 2)
— Improvement of Beam to Rectangular Hollow Section Column Connection —

Hirokazu Sugimoto  Yasuhiko Takahashi

Abstract

Many beam-to-column connections consisting of rectangular hollow section columns and H section
beams sustained brittle fractures in the Hyogoken Nanbu Earthquake. The fractures of the connections were
caused by not only the conditions of strain rate and low temperature, material properties of steel, welding
detail for scallop, tack welding and end tabs, but also the form of connections. In this report, the beam-to-
column connections are revised to improve the connections, and so avoid fracturing in case of a large
earthquake. The experimental results to date have shown that the following four factors are required: 1) to
transmit the effective moment of the beam web to the column and beam flange, 2) to keep the plastic hinge
sufficiently long, 3) to prevent welds and metallurgical notches from suffering the maximum stress, and 4) to
keep the site joints away from the plastic hinge zone. The revised beam-to-column connections, which are
devised to be easy to produce to suit conditions, showed excellent seismic performance in full-scale loading
tests. The design criteria for the revised beam-to-column connections are proposed and the determination
method is obtained by comparison with the loading results.
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