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Development of a Seismic Retrofit Method for Steel Truss Beams Using Steel Angle
Connected by Steel Clamp

Abstract

Factories constructed in Japan from the mid 1950s to the mid 1970s generally used truss beams
(having chord, diagonal and bundle members) fabricated by steel angles.Most of these factories are
still in operation, but a significant number of them don’t meet current seismic design code.
Therefore it is necessary to undertake seismic retrofits to those factories in order to protect
workers’ lives and enable quick resumption of operations after large earthquakes. Usually, these
retrofit works have been carried out using conventional welding works. However, the welding
works cause high fire risk in the workplaces and the retrofit works have to be done when factories
are not operating.

This report discusses the development of a new retrofit method that aims to reduce the amount
of welding works by using the WT clamp method. In this method, reinforcement steels are welded
to existing truss members at the member ends and attached to existing truss members using steel
clamps (WT clamps) in the middle of the members, resulting in increased compression and tension
strength of the reinforced truss members.

The reinforcement effect of this method was confirmed by carrying out centrally loaded
compressive experiments. In addition, it was confirmed that the ultimate compressive strength
was closely estimated by using the proposed formula, deduced by considering the effect of buckling
length and shear deflection on ultimate strength and experimental data spread as well
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