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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

83h= PSRC 47152 Tl 24l HEd<
SRC 7|%5¢ll H|stef 8~36% FdH Bd=s T
2 vehgeh?, e 2 e A2 &
oste] A 429l s Eol aBEglon, o=
B2} ARG A| 27 )vhcho] WA GILE E3 Y= 5
oll el R Ao AjF At FLsHA] 2 B¢

3 B2 Kol Saskalt g
A}

ok
o3t
ol
H,
lo
S~

” 55
st

2 onl 2
Jo o
M

o o> ol v BNt oo
o >~ 1o 0 ox X o
ol i DIl

< =

r 0!

i) oi

o |o

2 N
N off
Ko
ot
i)

e
ful

@.?} PSRC 347159 $4% 45 el tiz A
TANIE uiEko & o] =Roj A& PSRC T47159]
4F e B8 018 ffste] 2/3 27]¢] SRC
715 A3 27]19} EEXF PSRC 7% ‘ﬁiﬂ 67H°ﬂ 1‘413}

e

oo oSt

2. AEAE
2.1 Ao 27

Table 14 Fig. % A A0 8 Wt AP E YERH
= B H 7Y (SRC: 98k ML, PSRC:
F 74 o] =274 (150mm A 250mm), FHF 7H

%% ,
o Y43UY U 23, YEeHF ¥
3

A& e/h(=0.1
10.3, e= 75 $% ]%ﬂ]r Sk Atolo HAAL, h = 75
HH 2|, Fig, 3 =)otk 71E 9o A7) 500mm X
500mm, 7|5 E7} 5 (Rigid end)E A &5t 7|5 AEA =

k.

2
o
20

o] #, = 1750mmolth, 7]’ A|A0] &S YH517]
Filel 715 Aej3 AShte] 4 domme) ZHS100
& 92 W HYZT LA, 715 ARl 2L 2

o] 200mm2] APz 7FTH(B-524 X524 X 12, SS400) 2.2 B
ZJeteich. Yet e g Yste] Aok Ay bt
S 279 Abooll = T 20mm o] 4H2F AE] U (SS400)

o Tl 242t 474 BAJstelth(Fig. 8 =),
S13t S2= UHF SRC 7|5 AFA=ZA ©hd A9
H-140xX140x8x10 F7CAH] 1.5%, F,= 502MPa)<
i Jeteiet, 71E 9o vl Aol T A (4-D19,
A1) 0.5%, f,= 554MPa)& HjX|5kL o5 SJH3F A
(D10@150mm, f 565MPa) & 2 &&3| 7t EStH
A 232 E 7t skedgS flstol H3% Sl A
AAA(4-¢16, F,= 400MPa)E 250mm 7+4 o2 43}
ot s19] 81 HAAZ e = 50mm, HAE e/h = 0,10]
. 829 e = 150mm, e/h = 0,30]|t},

P1~P62 Y= AHESE PSRC /3715 AEAZA 7]
S @ o] $JA] 47]9] L-75x75x9 FZ (7R H]

rulm _l



A - FAE - NED - AR FE
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 /0.3 /0.1 /0.3
Longitudinal steel section(mm) H-140x140x8x10 4-L-75%x75%9
Area ratio of longitudinal steel / 15705 20/ 0

re-bars (%)

Yield strength of longitudinal steel /
elongation (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-40x32 @ 250

Z-30x50%30 @ 250

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

565 / 8 (SD400)

353 / 40 (SS400)

135° hook

Connection of lateral reinforcements

Torque-shear bolt (M16 — F10T)

500 500 500
g - B-524x524x12 T pearingtace [ 4= 5 s =
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3 /] &
! T3 & FE 2 3
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ratio (e/h) ratio (e/h) = =¥ | ratio (e/h)  £2 * ratio (e/h)
of F———F 0.1fors1 0.1 for P1 0.1 for P3 0.1 for P5
Q M 0.3 for 82 0.3 for P2 2 # 0.3 for P4 k- 23 &5 0.3 forP6
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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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— Test § Fallurepoint ., Contribution to (U) Unconfined concrete (C) Confined concrete
== Prediction A Yielding of compressive re-bars compressive strength @ Steel (SRC : H-shaped steel, PSRC : Angles)
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Fig. 4. Axial load - displacement relationships of test specimens

Table 2. Test results and strength predictions
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