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Axial Compression Behavior of Concrete-Encased Steel Angle Columns
Using High-Strength Steel
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Abstract - In this study, the compression behavior of encased composite columns with high-strength angle was experimentally
investigated. Cold-formed angles of a yield strength 718 MPa were used as the longitudinal reinforcement of the composite
columns. The axial compression tests of six column specimens with different reinforcement details were performed. Test results
showed that the failure mode of the columns was local buckling of the angles and crushing failure of the confined concrete. The
column performance such as the peak strength and post-peak strength degradation, were significantly affected by the classifi-
cation of angle sections and details of lateral confinement. The test strengths were compared with the theoretical strengths com-
puted in accordance with KBC 2016 and AISC 360-16. In addition, effects of the composite action of high strength angles and
normal strength concrete on the strength and ductility of the columns were investigated through nonlinear section analysis.
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Fig. 1. Encased composite column with steel angles
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Table 1. Section properties of PSRC column specimens

e - A -

Angles (mm and mm?) Column section properties (mm?)
Specimen Size Area (= bit) Section Total area Steel ratio Strength ratio
bxt A, classification” Ay A /A, i
P1 120 x 6 1,386 20.0 Slender 5,544 3.46 % 50.0%
P2 90 x 6 1,026 15.0 Non-compact 4,104 2.56 % 42.3%
P3 120 x 6 1,386 20.0 Slender 5,544 3.46 % 50.0%
P4 90 x 6 1,026 15.0 Non-compact 4,104 2.56 % 42.3%
P5 55 %6 606 9.17 Compact 4,848 3.03 % 46.6%
P6 55 %6 606 9.17 Compact 4,848 3.03% 46.6%
" Compact for A < /Ap, non-compact for 4, < A < 4,, and slender for A, <, where 1, = 9.24 and 4, = 15.6 (KBC 2016).
" p=AF, | [AF, +A0.85f]
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Fig. 5. Axial load-deformation relationships of PSRC column specimens
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Fig. 6. Failure mode of PSRC column specimens
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Fig. 10. Effective stress-strain relationships of steel angle and concrete
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Fig. 11. Results of strain-compatibility section analysis
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