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Behaviour and Ultimate Strength of Concrete
-Filled Steel Tubular Columns

Institute of Building Structures

Abstract

This report is divided into 5 papers,

The first paper presents the test results of 57 concentrically-loaded
short columns (L. /D <<4) . The main experimental parameters are the
degree of confinement,the loading condition ( Fig.1)and the slender-
ness ratio.The tests show that both the influences of loading conditions
and slenderness ratio on the ultimate strength of short columns are not
pronounced,

A working mechanism of short concrete-filled steel tubular columns
is presented Limit equilibrium method due to prof A A Gvozdev is used
to derive formula for the ulimate strength of short columns, The bas-
ic assumptions are; (D the concrete core is stressed triaxially and the
steel tube biaxially, @the triaxial failure criterion of concrete is illu-
strated by empirical equation(3 ) and ® the yicld of steel tube is stated
by Von Mises criterion in the form of equation (6) .The proposed for-
mulas ( 25 ) and ( 26 ) are verified by the test results introduced in this
paper and available in literature, where L/D was less than 4, Good agree-
ment is obtained between the experiments and the predictions.

The second paper describes the test results of 26 concentrically-lo-
aded long concrete-filled steel tubular columns with slenderness ratio
(L/D)varying from 3 to 50.Tesis show that due to the increase of slen-
derness ratio, the strengih of these colimns is significantly reduced,
Some of the troubles met in theoretical limit analysis of the columns
with medium slenderness ratio are presented ,Based on the test data an
empirical formula (3) for predicting the strength reduction factor g is
proposed, It is seen that for L/D<590 the proposed formula is generally
in good agreement with the present test results and the test results avai-
lable in literature,

The third paper deals with the test results of 51 eccenirically-loaded
concrete-filled steel tubular columns with end eccentricity ratio (eo/re)

varying from 0 to 1,3 and slenderness ratio (L/D ) from 4 to 22, Tests



show that with the increase of slenderness ratio and eccentricity ratio,
the ultimate strength of these columns is significantly reduced,It is found
pthat the global strength reduction factor of the column can be expressed
as a product of reduction factor due to slenderness ratio @1 and that

of due to ecccentricity ratio ., The former reduction factor ¢ can

be estimated by the formula (3 )as proposed in the second paper,

For predicting the latter reduction factor ¢, the empirical formulas (6 )
and (10 ) are presented, It is verified by the theorem of limit analysis
theory and by the experimen® that the proposed formulas are rational
and very close to both the present test results and the test results avaji-
lable in literature,

The fourth paper shows the tesi resilis of 2 concrete-filled steel tubes
with bending, A simple approximaie formula(3)for estimating the {lexural
strength of concrete-filled steel tubes is proposed and compared with the
experimental resulis,

The last paper is recommendations for the design of concrete-filled

steel tubular columns based on the previous four papers in this report,
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