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Experimental Study of Frictional Connections by Vises with High Hardness

1

Screw Bolts

by

Hiroyuki NAKAHARA*, Iathong CHAN*, Takato SHIMOMURA**,
Koki ISHIKAWA*** and Toki KAWANOQO***

The authors have been studying for a seismic retrofit for steel structures by adding a knee brace
which is jointed to the existing structures by vises made of high hardness metal screw bolts. The
retrofitting method, which was proposed and published by the authors in 2019, was able to provide the
easy set up and decrease the cost of the retrofitting construction. An experimental study has been
conducted for steel frames retrofitted by the knee braces. The knee brace was jointed to the frame by
the vices. The connection between the end plate of the knee brace and steel beam was subjected to
frictional force and tensile or compressive force simultaneously under some earthquake motions. In
order to clarify the strength against two different forces, two basic tests have been conducted. The simple
frictional strength was studied through tensile test of two steel coupons connected by the vises. The
yield strength of the end plate or flange of the beam or column with the out-of-plane deformation was
studied through the test of split-T specimens connected by the vises. Based on these studies, the relations
between the connecting strength and slipping displacement under actual deformation was investigated.
The strength of the connection was estimated safely by the calculated strength by simple equation. The
strength of the connection increased gradually after attaining the calculated strength. From the
observation of no drop and no loose of the vises in the test, the structural performance of the connections
by the vises was confirmed experimentally.

Key words : frictional strength, slipping displacement, out-of-plan deformation, seismic retrofit.
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