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Elasto-Plastic Behavior of Concrete Filled Square Steel Tubular Beam-Columns
under a Constant Gravity Load and Cyclic Bending Moment

Hiroyuki NAKAHARA

An experimental and analytical study on the flexural behavior of concrete filled square steel tubular
(CFT) beam-columns is presented. The structural system using the CFT members is guaranteeing the
efficient seismic resistant performance in extensive amount of experimental studies of CFT beam-columns.
However, flexural behavior of CFT columns excluding the influence of the shearing force has not been
tested adequately, because most structural members subjected to axial load are also subjected to combined
shearing force and bending moment in practice. Due to the large shearing capacity of the CFT beam-
columns, they predominantly fail in flexure. It is, therefore, important to investigate their inelastic
flexural behavior from a more basic standpoint.

Tests are carried out on eleven CFT specimens subjected to monotonic and cyclic uniform bending and
a constant gravity load in order to clarify the flexural behavior of CFT columns. The load carrying
capacity and ductility of square CFT beam-columns are discussed, comparing the test results and elasto-
plastic analysis based on the proposed stress-strain relationships established for the confined concrete and
for locally buckling steel tubes.The practical analysis using the models well traced the characteristic of the
test results. This may show utility of the proposed stress-strain model for predicting the behavior of

square CFT beam-columns.

Key Words: Square CFT Beam-Column, Elasto-Plastic Behavior,
Uniform Bending, Stress-Strain Relationship Model
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Fig. 1 Test Specimen (Unit: mm)
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Table 1 Experimental Variables and Test Results

Specimen B (mm) | t (mm) B/t |.0,(MPa)| .0s (MPa) N (kN) N/No M., (kN-m) M./ Mol
BRA4-6-5-02 200 5.93 33.7 320 47.6 570 0.18 143 0.991
BRA4-6-5-04 200 5.93 33.7 320 47.6 1140 0.36 144 1.001
BRA4-4-5-02 200 4.25 47.1 211 47.6 426 0.17 87.7 1.026
BRA4-4-5-04 200 4.25 47.1 211 47.6 851 0.35 95.7 1.026
BRA4-2-5-02 200 2.04 98.0 253 47.6 380 0.17 62.7 1.001
BRA4-2-5-04 200 2.04 98.0 253 47.6 761 0.34 69.1 0.932
BRA4-6-5-02-C| 200 5.93 33.7 320 47.6 570 0.18 147 1.016
BRA4-6-5-04-C| 200 5.93 33.7 320 47.6 1140 0.36 142 0.987
BRA4-4-5-04-C|{ 200 4.25 47.1 211 47.6 851 0.35 91.9 0.984
BRA4-2-5-02-C| 200 2.04 98.0 253 47.6 380 0.17 63.5 1.015
BRA4-2-5-04-C| 200 2.04 98.0 253 47.6 761 0.34 71.5 0.965

B : width of steel tube, t : wall thickness of steel tube, (0, : yield stress of steel tube, .05 : strength of concrete cylinder,

N : applied axial load, No : nominal squash load,M.,, : maximum experimental momet, M. : full plastic momet
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Fig. 5 Stress-Strain Relation for Concrete
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Fig. 6 Stress-Strain Relation for Steel Tube
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