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RESTORING FORCE CHARACTERISTIC AND ULTIMATE BEHAVIOR OF
CONCRETE FILLED STEEL TUBE COLUMNS USING ULTRA-HIGH STRENGTH STEEL H-SA700
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Masahiro KURATA and Masayoshi NAKASHIMA

In this paper, the cyclic behavior of concrete filled steel tubes (CFTs) using high strength (HS) steel “H-SA700” under combined constant axial and flexural
loads was investigated experimentally. In the CFTs made from HS steel, the compressive strength of concrete was reached before steel yielding. Thus, a
design method which takes into account this phenomenon for estimating the yield strength capacity of HS steel CFTs was proposed. Good agreement was
observed between the test and estimated values. In addition, after ultimate strength reached the inelastic behavior of HS steel CFTs was similar to that of

conventional ones.
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In this paper, the cyclic behavior of concrete filled steel tubes (CFTs) using ultra-high strength steel “H-SA700” was investigated
experimentally. The high strength (HS) steel offers approximately three times higher yield strength than that of conventional steel and
therefore, much higher than the concrete infill. Thus, in the CFTs made from HS steel the compressive strength of concrete was reached
before steel yielding. For this reason, a simple design method which takes into account this phenomenon was proposed based on the
concept of the superposed strength method.

A total of five CFT columns were subjected to combined constant axial and flexural loads. The lateral loading history consisted of
several drift angle levels from 0.25 to 10% with two cycles imposed at each drift level. Several aspects on CFTs cyclic behavior were
investigated, including the grade of steel (HS and conventional), the cross-section shape (circular and square) and the axial load level (n
=0or0.25).

When the ultra-high strength steel is used in CFT columns, the elastic limit strength is determined by the compressive yielding of the
infilled concrete, and the steel tube remains elastic at the moment. In such a case, it will lead to an unsafe evaluation by using the
existing strength evaluation formula based on simple superposed method. In this paper, a new design formula for the elastic limit
strength of the HS CFT columns is proposed. This new formula is capable of accurately evaluating the strength of the HS CFT columns
when its infilled concrete starts compressive yielding.

Due to the low ductility of the H-SA700 steel, in the design of the structural member using H-SA700, steel is not allowed to yield
even in the second phase design. The experimental study in this paper confirms that, the strength evaluation formula based on simple
superposed method can provide accurate evaluation of the strength of HS CFT columns when its steel tube is yielded.

The CFT columns using H-SA700 steel has substantially large plastic deformation capacity, and its axial deformation due to local
buckling is smaller than that of CFT columns using conventional steel, while its energy dissipation capacity is similar to that of CFTs
column using conventional steel. Finally, the feasibility of the full plastic moment evaluation formula in the second phase design of CFT

column using H-SA700 steel is discussed and confirmed.
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