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Experimental Study of Centrally Loaded Column Composed of

Steel Tube, Timber and Grout
by
Hiroyuki NAKAHARA*, Ryota TSUKAMOTO **

The authors have been developing a seismic retrofit method by using concrete filled steel tubular
(CFT) brace acting in compression. The customers asked two requests to this method. One was
weight saving and the other was the replacement of high flow concrete to cement grout. The high
flow concrete is usually used to normal CFT, but it is sometimes difficult to be available in
developing countries and/or isolated islands. A new composite brace of steel tube, timber and
grout has been developed. The proposed brace is similar to CFT, and it is made by setting the
timber in the steel tube at the central position of the section. The gap between the steel tube and
the timber is filled by cement grout. The proposed columns were tested under axial compression to
obtain the basic structural property. These results showed that the axial force carrying capacities
were estimated by summation of nominal squash load of each component. The paper shows that
the possibility of actual use of grout filled steel tube including timber to the seismic retrofit.

Key words : Composite columns , Seismic retrofit, Brace member, CFT, Axial loading test
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