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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

P e BEO 302 My BEY PSRC 4
7152 A ATHFig, 1) 7). FUF B2S BT
SABH ThAlol] e e AZo] BE YRl B2
239lS ARkt oit, ol whet b o) 7] Theke W]
T 4 Qla P20 WY WO EHH HEFAS Ao
ofs) Zae|E-YFo| RAYEE S7HZ 4 9tk Edh,
Mz 715 AR S ARELS 4% 4 glon], 3
AT BE 484 AT B2 9 U AR AL 5
olet

Aol A BEYS PSRC TA71E A0 724
A%L 918 7124 A72A, BEAT PSRC B47IF
UPEA 5L BT o) $lste] 2/3 27)9] SRC 715
AR 27§eh BE AT PSRC 715 AA 47he] B4 &
AW G WehedTh. BEHY PSRC W75 SR
e, A, WEsE 52 Wik s AA71E of
S7 9 cws|A A ate) u]meholct
2. AEAE

2.1 2gA 2A

_ 7 Fig 9% A3l ZQ W20l A= UFel
B0 H2ufelo) 2 7ok A0 et 12 fovle 14 Pl 2 R A TR A A e
Al A 2= 2~ SIHFskE 7kl Wl S1YlFsE 210 AKX
dug 500 slepm, )92 edE ol spggh gen [ T TR RTE QUR AR 5 GUE S
H}S avl ol AAHHulE 1l & [e) o
= ey FAHL-T5xT5x9 D 1L-90x90xT)o|c}, 7% whe] 27|
AT ) T =
A% SV WuTaYE 3 oo muo] agw - O0ommeA00mmel, ARk A AT 7l A
> 2 — === = F

2 2L ORIk R Ao Hsje] ajsgr O o) = 2200mmOltt. SHEVFAN Tl AL =
028 FH7ISESRC 1S AdBrkEig, 1) 7 o SISl 71s FEkE HLel A 25mm
%), FAF PEAY 20712 SRO J)5e] viel gy O SHESI00E U KBTI SR, TlT =
of WAL Aoz Uehtrh Jeu gmmes we B F7 12mme] gAg ZIRHE-524x 52412, SS400)

PSRC F47159] 49 Qg Wi o) aquge] ¥ TITET.
WA ) 3T} e Ao SROIN BBe) 2] wp SO SROLISRC 25 N SRC 715 HERL,

& 2] = = vd e =
gro] WASTH, ol 9 Ae] o Qlstel . SRO BN WHL Bl T H-H 1401408
BT 7A0] Aol okalEoly] tEolch olgfar g 10 £= 502MPa), H] el wixRt FrIRE HL DI, f,
24902 Qlsto] 1) S o] ofat AAo] v S wage] up = O4MPa)I oS SR R FDIO, /,= 565MPa)
= PSRC A5 7] TxoYA Aol ) ST ] OE TAECh H-40 FUF A2 A p=(4+
& SURo| 42 AZEL A}, 3) 9 FA L g9 F A)/A,7 2.0%009, PSRC ARAL F A A./4,2 5
wo w2 IAE ARY A A Fol WAT 4 gl Yok oPIA, A= HYY EA(= 3760mn), A= 4T
mebd B Ao AE $S Aol ore A I T TRA(= 1136mm), A,= 7% BEA(= 250000mm’),
A= %2 THH(= 5076mm’)olch, HY7FS] 4 KBC
148 sragxsts) =54 4299 A2ECER A1475) 201749 49



Hoop D10
— — @150
]
g — = Stud
o @16
.

B e

Bs2a2ax12 P25
i 500 i i“ 500 29 i i 500 29 . 500 29 i 3.2 3.2
-~ 50 ‘ o 018 hol
50 1 > 21!:1]‘)*— : 50 - - ; 5:3 21353‘)-— :-||‘r_ hole _yfje—
3 7 IEE * 3 * 34 * 4=/ J2o
®| SRC 1_.2I 120 PSRC1,2 PSRC 3 “ T PSRC 4 50 40
o — - (= o o i
o =] o =]
n =B tn L-75x75x9 n L-75%75x9 n L-90%90x7 —I}D
TS bolt TS bol TS bol
H-120:130 gzusdg '// M16(F10T) Va MlGTFtloT) 4 // Mlsc{)FtlfJT} 20
B . e — N e = v A Z-30x50x30  FB-40x3.2
4D19 Hoop-D10 FB-10x3.2 Z-30x50x30 FB-40x3.2
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 (mmxmm) 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-140x140x8%10|H-140x140x8x10| L-75x75x9 | L-75x75x9 | L-75x75x9 L-90%x90x7
Yield strength of vertical
2/ 32 2 / 32 4 4 4 4
steel / elongation (MPa/%) 502 /3 502 /3 378 / 3 378 / 3 378 / 3 378 / 3
Longitudinal re-bar (D19) 4-D19 4-D19 - - - -
Yield strength of longitudinal
. 554 /19 554 /19 - - - -
re-bars / elongation (MPa/%)
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/%)
Vertl?al spacings of lateral 250 150 750 150 250 150
reinforcements (mm)
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Fig. 3. Failure modes of bolt-connection between the steel
angles and lateral steel plates : A) Yielding of the
gross section, B) Tensile rupture of the effective net
section, C) Bearing failure at the bolt-hole, D) Block
shear rupture
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Table 2. Bolt-connection strength of test specimens

Lateral reinforcement| D10 FB-40%3.2 | 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) R, (kN) - 61.0
4 R, (kN) - 40.9
5) B, (kKN) - 100.5
R (kN) 40.1 344 | 409
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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 | €;,, mm/mm | K, kN/mm | &, kN/mm P, kN PP,
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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