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Abstract - An experimental study was performed for thin-walled rectangular concrete-filled tubular (CFT) columns. The present
study mainly focused on evaluation of the axial load-carrying capacity of concrete-filled tubular columns using high-strength
steel and slender section. The test parameters were width-to-thickness ratio, concrete strength, steel yield strength, and the use of
stiffeners. Five specimens were tested under monotonic axial loading. Although elastic local buckling occurred in the slender-
section specimens with high-strength steel, the specimens exhibited considerable post-buckling reserve. The test results also
satisfied the predictions of a current design code. The specimens strengthened with vertical stiffeners exhibited improved
strength and ductility when compared with the un-stiffened specimens.
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Fig. 1. Nominal axial strength vs. tube slenderness(ANSI/AISC
360-10)
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Table 2. Test parameters of specimens

Steel tube Concrete Stiffener
Specimens | B D L t, b/t FyJ@) Lo | o 1.2 b, t, Fy,S(Z) w0/t ®
(mm) | (mm) | (mm) | (mm) (MPa) | 7 ' (MPa) | (mm) | (mm) | (MPa) !
Cl 300 300 900 5 58.0 746 37.5 49.7 70.5 - - - -
C2 150 300 900 5 58.0 746 37.5 49.7 83.6 - - - -
C3 300 300 900 5 58.0 301 59.0 78.3 70.5 - - - -
C4 300 300 900 5 58.0 746 37.5 49.7 70.5 60 5 301 30.0
C5 150 300 900 5 58.0 746 37.5 49.7 83.6 60 5 301 30.0

(OWidth-to-thickness ratio of the slender component, where b, = D—2t,

@Actual material strengths and corresponding A, and A,
®Width-to-thickness ratio of the subpanel, where w = D/2
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Fig. 2. Sectional dimensions of specimens
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Fig. 3. Stress-strain relationships of tensile coupons
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Table 3. Comparison of test results and code predictoins

=Rk

Test results Predictions”

Speci P P
pecimens P, (kN) PN | RN | PN BN | B, ) | Zmax
P no
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Table 4. Comparisons of stiffener rigidities of specimens

Properties of specimens Prediction

Specimens B w t, b, t, £, F,, I Performance of eq.(4) | eq.(10)
(mm) | (mm) | (mm) | (mm) | (mm) | (MPa) | (MPa) | (mm®*) stiffeners'" (mm*) | (mm?)

SCFT25-19 | 250 | 125 | 25 35 25 | 234 | 234 | 8,932 Sufficiently strong 8,960 | 8,432
SCFT25-2@ | 250 | 125 | 2.0 35 2 234 | 311 | 7,146 Not strong 8,960 8,432
SCFT19-1% | 190 | 95 2.5 25 2,5 | 234 | 234 | 3,255 Sufficiently strong 3,429 3,702
SCFT19-2® | 190 95 2.0 25 2 234 | 311 | 2,604 Not strong 3,429 3,702
SCFT13-3® | 130 65 2.5 15 25 | 234 | 234 | 703 Sufficiently strong 909 1,186
C4 300 | 150 5 60 5 746 | 301 90,000 Sufficiently strong 76,339 | 92,905

(Whether strains at the stiffener-plate juncture and the corner of the tube were the same when the specimen reached the ultimate
strength, that is, the stiffener was sufficiently strong
@Tao et al.
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