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Abstract. This paper presents a low frequency cyclic loading
test for six recycled concrete-filled steel tube (RCFS)
columns. The main parameters in this study include the
recycled coarse aggregate (RCA) replacement percentage and
the strength of core concrete. The bearing capacity, stiffness
degradation, ductility, energy dissipation capacity and failure
pattern of columns with different RCA replacement percentage
are experimentally studied. Research findings indicate that
the RCFS columns exhibit fine seismic behavior. The energy
dissipation ability, ductility and hysteresis performance
change slightly with the variation of the RCA replacement
percentage and concrete strength. It is also figured out that
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the bond-slip has little effect on the seismic behavior of the
RCFS columns, and the RCA replacement percentage does not
influence the bearing capacity of confined recycled concrete
columns obviously. Finally, an improved damage assessment
model which is based on the Miner principle is developed. The
damage level of RCFS columns is better reflected by this
model, and the analysis results are in accordance with the test
ones.

Key words: recycled aggregate concrete-filled steel tube
column; recycled coarse aggregate replacement percentage;

seismic behavior; bond-slip effect; damage index
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SRA 42. SR EERERRER K IR, JC-3 BZBE R AL
WK B R D, A K B3R K. BA MG RN
B EAE /NI E S R R RS i TR
B (S RRE AR a SN a RERERSE T
BYAG] 53—92), i#647T T M HEWHR, I 45 R W%
1, HAhife Ry 5~15 mm, 15~25 mm 5835 &
BB REEREN 28.4%,71. 6%. RAKL BRI Ak
A EER I, EA MR RE 1. SR KK LR
2. B KRS S 1 120 kg M-B 6, BA M BB
BRI FEHE. Bt 28 d GH/ERE SHMH
BENE 2. R fo ARSI R BLER .

WEANELERE, BWRE R, SMME 220
mm, B 4 mm, 520N E B IR EE o, — 366 N -
mm 2, R E,—=190 GPa.

*1 HEREREEIER
Tab.1 The properties of coarse aggregates
ERE EREE/ RWEE/ BKE SEE

AR /% (kgem™3) (kgem3) /% /%
BaHER 100 1320 2 500 5.6 3.5
RARHEEE 14.8 1 410 2 620 0.51
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Tab.2 The compressive strength and the elastic modulus

of concrete
BAAE mEE Sea/ Rop3 $rBasRE

/% /GPa KA MPa IvE%: /MPa

0 36.1 0.488 30.5 0.95 29.0

30 3L.5 0.463 26.1 0.95 24.8

50 29.9 0. 456 26.0 0.95 24.7

70 28.5 0. 446 30.8 0.95 29.3
100 26.8 0.430 29.5 0.95 28.1
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Fig.3 The failure pattern of RCFS columns

d RCFS-100-1

2.2 FHEWH
WA RE IR B (P,) , (E T B (Prw) 5

W BR AT (P WK 3. il P, RAMERRESE
LR, ERSHEHERAHSRBRE G5 LG
B2k 40, BB T ARURE 5 A JE D) SR s 1 1 AR . R BR
T R AR 3y A Ry e AR 85 0 B T Xof BE Y
HHRIBH AUBELEBEELTEBELZHST,
RCFS-0 ()& fR fir 2R b RCFS-70, RCFS-100., RCFS-
100-1 43 B 3. 7%.2. 2%.2. 4%, i RCFS-30 5
RCFS-50 () J8 iR 5 4 7 btk RCFS0 | 2. 1% 5
0. 9%.

R R IBSE 44T, RCFS-0 E{E R 1L
RCFS-70.RCFS-100 #1 RCFS-100-1 43 Bl 6. 0%,
6. 2% #1 6. 5% ; RCFS-30 i {H# %k k. RCFS-50 &
1.8%. B3 3 WI1R H , ME H AR A e (E fT
I E T AR BB B SR A 1 I A BT REAR. X E
ERHEAMEEAMER S B, BARE LT
FEMEZERE. R ZEMES X EmERE
Bl A, % RCFS-100 5 RCFS-100-1 ) e {H fF
], HEER/N, AN TAXRXRGZERB 5 EX
B BT B0 B R0,

2.3 FHEA

BRI R RO (A, JEME AR (A AR
FROEE(AD R 3. B EERB(u=A/005
BRI S5 f (R = Ao/ HD 3R [ BRGE5 # 3EHE B /)N,
H 7 H 2 CE B,

F3 MEBERRIHEFIECSSHEEE

Tab.3 The characteristic displacement and characteristic load of RCFS columns

i P,/kN P /KN P,/kN Ay/mm Arpax/mm A,/mm P R,
RCFS-0 56. 76 69. 05 58. 69 10. 86 24.15 52. 83 4,87 1/24. 23
RCFS-30 57.93 68. 83 58.51 10. 93 24. 20 52. 46 4. 80 1/24. 40
RCFS-50 57. 26 67. 63 57.49 10. 99 23.33 53. 26 4,85 1/24. 45
RCFS-70 54,71 65. 15 55. 38 10.73 26.77 51. 28 4. 78 1/24. 96
RCFS-100 55. 50 65, 00 55. 25 11. 89 26.79 54.13 4,55 1/23. 65
RCFS-100-1 55. 44 64, 82 55. 10 11. 84 26.79 54.12 4,57 1/23. 65
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Fig.4 The lateral displacement curve of RCFS columns
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Fig.5 The hysteresis loop of RCFS columns
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Fig.8 The comparison between the calculated

results and the experiment results

N AR RIMERF , SRR T TR 2
St RBAY, (B85 — KIGER 45 PF 15 B 3 45
IR TFERE R o F B BT . ACET

Miner B2 RERR G538 Fr g 7 R B B AR IR B
T RARRGERNT
Dzjz_;Dj:;(zi)(g;)) ®
KA :D; RATESR j DIMBALBEFEFR T RRAGIET 5
EL FRTes j MMBALE T 5 I RIFERE. D>
L, Rl B AR SsE £ 4A.

HF KO —®), HEE B KIXBEAE, THH
WE PR EE AT IR BN FR AL I BT X L B 45 45
AR AN 4. B3R 4 ATAG H, ZBIAH PR ER
i, PR B RE 2R AR (B D=1, X
W5 CERL13I SR AL, ik, MRS B&
RATBUR T8 T B 20 Do BRR S

F4 FEAMBTHRMGIER

Tab.4 The damage index under different lateral displacements

. WiakE D
RCFS-0 RCFS-30 RCFS-50 RCFS-70 RCFS-100 RCFS-100-1
H/100 0. 065 0. 066 0. 064 0.071 0.094 0. 067
H/50 0.163 0. 166 0. 167 0.213 0.225 0.175
H/25 0. 832 0. 803 0. 929 0. 844 0. 842 0. 997
Ay 0.917 0. 862 1. 020 0. 846 0. 946 1. 060
H/20 >1. 000 >1. 000 >1. 000 >1. 000 >1. 000 >1. 000
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