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ABSTRACT : PSRC composite column is a concrete encased steel angle column. In the PSRC composite column, the steel angles
placed at the corner of the cross—section resists bending moment and compression load. In the present study, using the
performance criteria in KBC 2009, cyclic lateral loading test was performed for PSRC columns to verify the seismic
performance. The test parameters were the column type, the use of continuous hoop, and the use of studs for steel angle. 2/3
scale specimens of a conventional composite column and three PSRC columns were tested. The test results showed that the
load-carrying capacity predicted by KBC 2009 correlated well with the test results. The specimens also exhibited good
deformation and energy dissipation capacities. After concrete cover spalling under cyclic loading, the load-carrying capacity
were decreased by buckling of longitudinal bars and steel angles. When continuous hoop was used, the deformability of the

PSRC column was improved, preventing early buckling of the steel angles.
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(b) PSRC composite column using continuous hoop

Fig. 1 Composite columns using steel angles
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Table 1. Test parameters

Specimens S1 S2 S3 S4
Column cross-section (mmxmm) 400 x 400 400 x 400 400 x 400 400 x 400
Concrete strength (MPa) 23.3 23.3 23.3 23.3
Steel section (mm) H-150x150x6x9|  L-75x75x6 L-75xT75%6 L-75x75%6
Yield strength / Ultimate strength / Elongation at failure 402 / 577 / 477 / 535 / 477 / 535 / 477 / 535 /
(MPa, %) 21.0 17.5 17.5 17.5
Longitudinal re-bar 4-D19 4-D19 4-D19 4-D19
Yield strength / Ultimate strength / Elongation at failure 520 / 629 / 520 / 629 / 520 / 629 / 520 / 629 /
(MPa, %) 18.7 18.7 18.7 18.7
Transverse tie bars D13@150 D13@150 D13@150 D13@150
Yield strength / Ultimate strength / Elongation at failure 518 / 646 / 518 / 646 / 518 / 646 / 518 / 646 /
(MPa, %) 18.3 18.3 18.3 18.3
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Fig. 2 Dimensions and details of test specimens (mm)
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Table 2. Summary of test results
Maximum strength| Yield drift ratio Maximum drift Nominal strength Yield stiffness Ductility
Specimens P, (kN) 5,(%) ratio &, (%) P, (kN) k, (kN/mm) pn(=6,/3,)
Positive [Negative| Positive |Negative| Positive | Negative | Method 1Y [Method 2% Positive Negative| Positive |Negative
S1 202 -203 0.98 -0.93 6.01 -6.01 199 188 13.8 14.5 6.13 6.46
S2 243 -236 1.00 -0.96 3.98 -4.60 234 236 16.1 16.3 3.98 4.79
S3 183 -191 0.85 -1.17 4.81 -5.12 197 195 14.4 10.9 5.66 4.38
S4 186 -187 0.80 -0.85 5.00 -5.01 197 195 15.4 14.7 6.25 5.89

;Plastic stress distribution method
'Strain compatibility method
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