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Abstract - The present study focused on the structural performance of newly developed prefabricated composite columns (PSRC
composite column) using bolt-connected steel angles. Concentric axial loading tests were performed for four 2/3 scaled PSRC
column specimens and two conventional SRC column specimens. The test parameters were the spacing and sectional
configurations of lateral reinforcement, and width-to-thickness ratio of steel angles. The test results showed that the axial
load-carrying capacity and deformation capacity of the PSRC column specimens were comparable to those of the conventional
SRC column specimens. Closely spaced steel plates and Z-shaped steel plates for lateral reinforcement increased the deformation
capacity of the PSRC column specimens. The load-carrying capacity was greater than the prediction by current design codes.
Numerical analysis was performed for the specimens. The results agreed well with the test results in terms of initial stiffness,
load-carrying capacity, except for strength degradation due to cover concrete spalling.
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Fig. 1. Comparison of existing composite columns and proposed
composite columns
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Fig. 2. Details of test specimens (unit: mm)
Table 1. Test parameters of specimens
Specimens SRC 1 SRC 2 PSRC 1 PSRC 2 PSRC 3 PSRC 4
Dimensions (mmXxmm) 500 x 500 500 x 500 500 x 500 | 500 x 500 | 500 x 500 500 x 500
Concrete strength (MPa) 23 23 23 23 23 23
Vertical steel section (mm) |H-140x140x8x10{H-140x140x8x10| L-75x75x9 | L-75x75x9 | L-75%75x9 L-90x90x7
Yield strength of vertical
. 502 / 32 502 / 32 378 / 34 378 / 34 378 / 34 378 / 34
steel / elongation (MPa/%) / / 7 7 7 8/
Longitudinal re-bar (D19) 4-D19 4-D19 - - - -
Yield strength of longitudinal
re-bars / elongation (MPa/%) 34 /19 354 119 ) ) ) )
Lateral re-bars or steel plates D10 D10 FB-40x3.2 FB-40x3.2 | Z-30x50x30 | FB-40x3.2
Yield strength of lateral re-bars
or steel plates / elongation 565/ 8 565/ 8 353 / 40 353 / 40 353 / 40 353 / 40
(MPa/%)
ical i f1 1
Vertical spacings of latera 250 150 250 150 250 150
reinforcements (mm)
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gross section, B) Tensile rupture of the effective net
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Table 2. Bolt-connection strength of test specimens

Lateral reinforcement| D10 FB-40%x3.2 | Z-30x50%30
Specimens SRC 1,2 | PSRC 1,24 PSRC 3
F,, (MPa) 565 353
F,, (MPa) 686 489
(1) R, (kN) 40.1 452 117.0
2) R (kN) - 34.4 1339
3) B, (kN) - 61.0
4 R, (kN) - 40.9
5) R, kN) - 100.5
R (kN) 40.1 344 | 409

A), A= A~ndt,, n= TPk Q4] S Sx(= 1), d= IAA
T 2174 (= 18mm), t, = AFA F7(= 3.2mm), L =7
o] Zozre mygAe  EE AFFYe E71A9
Ae](= 26mm), 4,= AFAF FHHH(= d,<t, = 35x

3.2=112mm%), A, = ASAG AR (=d,, x t,= 26x3,2=
83.2mm’), A4,= A £HHH(= d,, < t,= 35.2mm’),
Uy, = 5T AaA4(=1.0), F,= DFHEE =
(= 1000MPa), 4,= THHEE hHZ (= 201, Imm?), N,=

At o] (= o]t
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Fig. 6. Axial load - strain relationships of test specimens
Table 3. Test results and strength predictions
) Test results Predictions
Specimen
P, kN €, Mm/mm | e, mm/mm | A, kN/mm | &, kN/mm P, kN P /P,
SRC 1 8660 0.0022 0.0029 2736 -1478 7191 1.20
SRC 2 6956 0.0021 0.0029 2650 -983 7191 0.97
PSRC 1 7391 0.0017 0.0025 2538 -1024 6171 1.20
PSRC 2 6358 0.0017 0.0066 2404 -151 6171 1.03
PSRC 3 7934 0.0022 0.0030 2345 -1134 6171 1.29
PSRC 4 7722 0.0018 0.0031 2407 -708 6195 1.25
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