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Abstract - In order to investigate the structural performance of a novel prefabricated-SRC column using bolt-connected steel
angles(PSRC column), eccentric axial loading tests were performed for six PSRC column specimens and two conventional SRC
column specimens. The test parameters were the spacing and sectional configurations of lateral reinforcement, and eccentricity
ratio of axial load. The test results showed that, due to high axial-stiffness of the angles located at the corners of the cross section,
the compressive load-carrying capacity and deformation capacity of the PSRC specimens were greater than those of the SRC
specimens in the large eccentricity ratio of axial load. Closely spaced lateral steel plates and Z-shaped lateral steel plates
improved lateral confinement, which increased the load-carrying capacity of the PSRC specimens. The combined flexural and
axial load-carrying capacity of the specimens by tests and nonlinear numerical analysis were greater than the predictions by
current design codes. The numerical analysis agreed well with the test results including the initial stiffness, peak strength, and
post-peak strength degradation.
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Fig. 1. Comparison of cross-sections between previous and newly developed prefabricated composite columns
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Table 1. Test parameters of specimens
Specimens S1 S2 P1 P2 P3 P4 P5 P6
Eccentric distance, e (mm) / 50 150 50 150 50 150 50 150
Eccentricity ratio, e/h / 0.1 /03 /0.1 /0.3 /0.1 /03 / 0.1 /0.3
Longitudinal steel section(mm) H-140x140x8%10 4-L-75%x75%9
Area ratio of longitudinal steel / 15/ 05 20/ 0

re-bars (%)

Yield strength of longitudinal steel /
clongation (MPa/ %)

502 / 32 (SM490)

378 / 34 (SM490)

Longitudinal re-bars

4-D19

Yield strength of longitudinal re-bars /
elongation (MPa / %)

554 / 19 (SD400)

Lateral re-bars or steel plates
@ vertical spacings (mm)

DI0 @ 150

FB-40x3.2 @ 150

FB-40x3.2 @ 250

Z-30x50%x30 @ 250

Yield strength of lateral re-bars or
steel plates / elongation (MPa/ %)

565 / 8 (SD400)

353 / 40 (SS400)

Connection of lateral reinforcements

135° hook

Torque-shear bolt (M16 — F10T)

500 500 500
110 e || Neeingrce [fr——d T
- T n I
columnand
= steel plate L 22 £ i 43 ¥
Hoop D10 L} FB40X32 %= =r| pBaox32 | % |, Z30X50X30
= = @150 || @150 @250 @250
/] /]
! I3 oe k L3 h 2
o ..! T 1
R T I 150 150 250 20
n x3 T I
o | =l ==l |
Ts-bolt = || Tsbott
Studs 2916 Ts-holt had i ]
T = 2516'5 (Mi6F10T) (M16F10T) | (M16F10T)
4% £ z2
] ] Eccentricity Eccentricity Eccentricity Eccentricity
ratio (e/h) ratio (e/h) = =¥ | ratio (e/h) 22 *£  ratio (e/h)
ol [FB=——=F 0.1for51 0.1forP1 0.1 for P3 0.1 for P5
& 0.3 for s2 0.3 for P2 I3 + 0.3 for P4 FE #%| 0.3 forP6
S1, S2 P3, P4 P5, P6
| 500 | | 500 29 » I 500 29 | 3.2 3.2
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Fig. 2. Details of test specimens (unit: mm)
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Fig. 3. Set-up for test and measurement(unit: mm)
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Fig. 4. Axial load - displacement relationships of test specimens

Test results Predictions
Specimen| P A ) 0o P
’ (v | (N (mlon) (nifii) (N) /E,
m)
S1 6309 | 2213 3.5 44 5060 | 1.25
S2 3091 | 1035 4.1 6.6 3143 | 0.98
P1 5951 | 2254 2.9 4.2 4800 1.24
P2 3967 | 1318 3.5 6.2 3079 | 1.29
P3 5029 | 2232 2.8 5.0 | 4800 | 1.05
P4 3019 | 960 3.8 8.9 3079 | 0.98
P5 5422 | 2107 3.9 6.7 | 4800 | 1.13
P6 3444 | 1359 | 2.8 9.0 | 3079 | 1.12
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