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Abstract - In this paper, concrete-filled steel tubular columns encased with precast reinforced concrete were studied. Four
eccentrically loaded columns and a concentrically loaded column were tested to investigate the axial load-carrying capacity. The
test parameters were the use of fiber reinforcement for cover concrete, eccentricity, column length, and lateral reinforcement. The
maximum axial loads of the specimens agreed with the nominal strengths predicted by KBC 2009. However, in some specimens,
the load carrying capacity quickly decreased after the peak strength due to spalling of the cover concrete.
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Fig. 1. Cross section of LW PC composite column
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Fig. 2. Details of specimens
Table 1. Properties of test specimens
Specimens Cl1 Cc2 C3 C4 C5
Dimensions of cross section, DxD (mm>mm) 480480 380<380
Area ratio of filled concrete (%) 50 40
Eccentricity, e/Eccentricity ratio (mm, mm/mm) 60 / 0.125 | 180 / 0.375 60 / 0.125 -
Effective length, Z /Slend tio(1 ,
cctive length, £;/Slenderness ratio(1) (mm. | o0,/ 508 | 2880 / 20.7 | 4320 / 31.0 | 2880 / 20.7 | 1500 / -
mm/mm)
Cover thickness (mm) 70
Volumetric ratio of fiber reinforcement (%) 0.8 -
Compressive strength of PC / filled concrete (MPa) | 28.7 / 21.9 37.5 / 21.1 38.7 / 21.9
Cross section/Thickness (mm><mm, mm) 340340 / 6 240<240 / 6
Steel tube Area ratio/Width-to-thickness ratio 35/ 547 3.9 / 380
(%, mm/mm)
Yield strength/Elongation (MPa, %) 409 / 18
4-D16,
o Arrangement 4-D16, 8-D13 8-D25 3.DI13
Longitudin Area ratio(%) 0.9 1.8 1.5
al re-bar
. . 489/16,
Yield strength/Elongation (MPa, %) 489/16, 518/15 308 / 24 518/15
Arrangement D10@120 WWM(2) D10@120
Tie Area ratio(%) 0.85 0.56 0.85
Yield strength/Elongation (MPa, %) 443 /18 443 /18
Stud 8-O13@240 8-O13@240

(1) Slenderness ratio A= KZ,/r, where effective length factor A=1 for Cl, C2, C3, C4 and radius of gyration
r=(02EL +ETI)/(02EA,+EA) (mm, KBC 2009)
(2) Welded Wire Mesh, grid size of S0mmX50mm, diameter of Smm
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Fig. 3. Test setup for eccentrically loaded specimens
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Table 2. Deformation capacity and ductility

Specimen @, 1/m ¢,, 1/m [, m/m
Cl 0.00382 0.02024 5.30
C2 0.00817 0.01844 2.26
C3 0.00375 0.00929 2.48
C4 0.00423 0.01403 3.32
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Fig. 12. Axial load-moment relationship of specimens
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Table 3. Comparison of test results with expectation

A

Specimen Max1m;1n load, Expect;:i load, PP,
Cl1 6844 kN 6499 kN 105 %
C2 4195 kN 3962 kN 106 %
C3 6883 kN 6651 kN 103 %
C4 7674 kN 7305 kN 105 %
C5 8332 kN 7002 kN 119 %

™, ANSI/AISC 3602

Aupo s Avg A4 Ayt

aloict, SHH ALJ SROE WAIgo] AL A9 ANE Ha
btk

ARSI A 81 1 i
o

o >

L »
o o

r

(
-

DP. ig. 59014 C1~C42
o ’EH’“Oﬂ 2491477}11 ﬂﬂif& grojaL

2

ol
b
rlr
-
H>
Z
w

o
fu
o,
N
o,

Q
o
[\
R
o

)A€
YA EL= A (8)S o83ttt
= Table 39 At

F 103~106%5, SHUSLAA=

FSIT,

l[‘

uc = V| |
ﬂﬁ :(Q —
¢

T_.n\;
1o

il
mE =

0

—
—
Nej
N

q—u&a*wrg

TR dAge %j_"aé A< JMWE P,

AL 4 294 4] (4)~(6)ZHE Fatgen o]
AS7e

E
r
o
1_4
Hy
lI
:2“‘:
10
™
o
O\l
xvﬂ
ol
5@
4
o o

2 ol

olgste] ek
ﬂiﬂ%%ﬂALﬂNOWiﬂ
1

A=Yy + Y 4)
A (DollA y= 27] 7IeEHY SHAES 7|22 3
HQOIAL, Yy 7S HE

715 (Fig. 3) oA ] &
Tl g Foptol el 3

E_
T=

9= Fig. 130 YEht

SFzes] =2y A2l AlS(EA A128%) 20149 29 39



ZafrE fA2|E] o) WEE 2AwE

et 715Re] Aol Er=E, 2 dYsttta 7Hgst

R W Yy Ymax = T ZO] BAD 4 QT

(1—coskL)kL,e

Yo = sinkL+ (coskL—1)kL, ()

kL
Ymax = (SeCT_ 1)(6 +yo) (6)
5),0)14 k= /P/EL,, L& 7)%5%5 Z0|ZA]
C1, C2, C4= L= 1,360mm, C32 L =2,800mmP°|t}, Z,

8750k o] oK) ol B T60mmoltt, 7155

011*1 H Hgo] dojufr] HAE gl o] Zlx = 71t H
= 7HEsY. AR B0 AR A

P
Fig. 13. Deformed shape of eccentrically loaded specimens

Table 4. Effective flexural stiffness Z7 (x10*kN-m?)

ANSI Eurocode
Specimen | Test result | ACI318 /AISC
4
360
5.15 5.31 8.33
Cl 6.15
(84%) (86%) (135%)
5.38 5.51 8.85
C2 7.24
(74%) (76%) (122%)
5.38 5.51 8.85
C3 8.74
(62%) (63%) (101%)
5.38 5.83 9.43
C4 7.65
(70%) (76%) (123%)
Average 73% 75% 120%
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