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Abstract: A light steel-steel fiber recycled concrete composite column (SFRC composite column) was proposed. In order
to study the axial compression performance of the composite column, five groups of short column specimens
with varying configuration were tested, including one group of steel column specimens and four groups of
composite column specimens. The effects on the failure characteristics, load-displacement curves, bearing
capacity, stiffness and ductility of composite columns were studied with the parameters of section configuration,
steel fiber content and recycled concrete strength. The results indicate that the SFRC composite column
enhances the stability of the light steel column and substantially increases its bearing capacity. The bearing
capacity of SFRC composite column increases with the addition of steel fiber. Steel fiber can restrain the crack
development of recycled concrete and reduce the damage and stiffness degradation of specimens. The bearing

capacity of composite column increases with the increase of recycled concrete strength, but the ductility
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decreases accordingly. A formula for calculating the compressive bearing capacity of SFRC composite short

column has been established based on the code.
Keywords:
study
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Table 1 Design parameters of specimens
[ERC e R A f R+ /mm K& /mm P47 & B & /mm G XN ) FARELEE
SC 150X 100X 62X 9 600 0 0.0 x
CC-0-30 200X 200 600 25 0.0 C30
CC-0.5-30 200X 200 600 25 0.5 C30
CC-1-30 200X 200 600 25 1.0 C30
CC-1-50 200X 200 600 25 1.0 C50
200 g *LQf_, k2 BERELOAELE
Jl “c - =t s 4 Table 2 Mix proportion of recycled concrete
== |—r -
T E B oy bR KR B bk B s
a” C30 1186.67 204.39 450.00 45.00 45.00 639.17  4.58
A C50  999.98 205.00 417.47 59.52 59.52 712.50 17.50
a) A b) i
2 KRS (RA:mm) R3 Nt h R e
Fig.2 Specimens dimensions (unit:mm) Table 3 Material properties of steel
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T AR 6 265 406 2.41X10°

FHHAE A7, 30k 1 S0 TH IR BE 1 70 T, B A L
BHBR R 100 Y0 o P AR MLE BHRLAR R 5~10 mm, JE
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R AT () v 56 B ZF A LU RIS E O 1170 MPa, iR 56
rpa B A5 4k C30 A C50 TR #E B e A HL & 2 irR .
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Fig. 4 Strain gauge arrangement (unit: mm)
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Fig.5 Failure modes of specimen group SC
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Fig. 6 Local failure modes of concrete

b) W5 S5 TR AL



o551

AR - BT 2 T4 R 2 S A A 0 2 R RE IR AT Y 5

a) HEH b) HIFRZYAN
B7 K4ECC-1-30mIRFE
Fig.7 Failure modes of specimen group CC-1-30

8 XHFHCC-0.530FIAEE
Fig. 8 Failure modes of specimen group CC-0.5-30
a) A& b) PIERELEN

9 XA CC-0-30 RS
Fig. 9 Failure modes of specimen group CC-0-30

X F IR BE W C50 M A, ko B 1
G AE R T R A7 T S A B e A 4R L
BORR W RGN, B A A h AR R b 1, RS B
A0 110 385 00 S DR ) 188 ) OB AR Y A 28R I S0 O {34 v
o PR o A K A, . Y for A B 0 (E T 2R
AR B+ R 2 R 4 . 41 CC-1-50
T AR B 10 TR o C30 PR 47 2 B Ji7 3¢ 9%
G F (14 7K 48 1 Ry e B AT 2 1 88.86 %6 , i C50 21 #1 v
G B R B T S W BR R 3 19 90.52 0%, IR I 4 A
R A Hh TR O i B Y B S, T R 2R A s 1 O R
AR, AN TR -9 C30 il 44, TR &
G CH0 MR 1 4 B 2B R B A8 0RO R BT 1Y

s i) B0 A

.

2 WAk by

10 RXH4H CC-1-50 IR A

Fig. 10 Failure modes of specimen group CC-1-50
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Fig. 11 Load-displacement curves of specimen groups
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Table 4 Characteristic value analysis of experiments
KAF L% 5 F,/kN ki F./kN A./mm /mm i
SC 644 0.43 — — — —
CC-0-30 1494 1.00 1235 0.820 1.42 1.73
CC-0.5-30 1707 1.14 1644 0.630 1.29 2.05
CC-1-30 1844 1.23 1647 0.895 2.19 2.44
CC-1-50 1952 1.31 1835 0.850 1.56 1.84
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Fig. 12 Rigidity degradation analysis of specimen groups
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Fig. 13 Load-strain curves of concrete in composite colum
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Fig. 14 Load-strain curves of steel in composite column
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Table 5 Comparison between calculated and

experimental results of bearing capacities
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CC-1-50 40.60 2262.74 1952  15.92
g £ 9.85
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