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Fig. 1 Section size of specimens
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Tab. 2 Measured strength of recycled aggregate concrete Tab. 3 Mechanical properties of steel tube
B ®E  fu/MPa  f./MPa W wE  f,/MPa  f,/MPa E,/MPa
0% 300 42.2 27.3 120 20 360. 3 487.0 2.36X10°
30% 300 47.6 30. 8 120 300 399. 4 495. 0 2.19X10°
70% 300 45.6 29.5 120 600 301. 3 449. 9 2.31X10°
100% 300 44.9 29.0 150 20 277.8 427. 8 2.26X10°
100% 600 30. 6 19.8 150 300 286. 4 423.7 2.07X10°
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Fig. 2 Temperature device Fig. 3 Test set-up
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Fig. 5 Hysteretic loops of specimens

3 MIEERSH

3.1 THE %

P&l 5 Sy S 4% — A AS W Il h 2. I 5 RT

(1) BRE 8 bR BN RSN L BT A g [ il 26 L 3 10 0, W B S 4R AR R 4, R TR
J& 7 RS A TR BE AR PR MR AR A B R AT AR E

(2) Bl 7R P AR Rk B 36, b o Hi i A i [l 2 8 Ak A B2 i R K SR S5 A L R S-4 Y
i [ Y 2 06 TR Ay 2 4 A A B e o A0 TR O 1 32 AN 24 TR 1 1 5 A5 iR B R I BE IR AL 2218

(3) 32 PR BE X iR ]t & s, 5w iR S7 M L R E S 4T, =300°C) iy 8] i 28 K 4
Wi, FERE AR 1 RRAC 30 S-6(T.=600°C) M FERERE /1 AR L ik 1 S5 M e T AR RS An 2% .

g5 LTI RS A A TR R A PR TR e R A A IS YR i AR AR L MR RE S T AT,
3.2 BEMZ

Pl 6 Sk S i 8 — 0 B BRI 4R, B RD 6 1T

(1) X I 6 Cad v il £ % B0 200 91 . P A R B RO 238 19 e A8 X 310 400 4 M 5 T R K
HE SRS E B B B A 2R B T o B W R R P, 3 A R A IR AR R o A ik R e R
V18 ok 5 e 5 0 By I o T i B0 A0 R N ) 5 e R X B 3

(2) X FEFE R A SECE A 5 S L0 S B3 A 6 (b) TR . & 4l 48 AR 1 R, 94 X
K% U TR E 1) 24 R FE B 5 AR PR A A ) S U G2 18 S T A s T R R ) Y 25 R R R TR



5% 6 PTG 4245 ¢ wo s O 19 A8 TR A TR 5 b AL R PR BE R T e 889

k=g S ENETE

(3) Z PRI R/ 2 B el £ 6 (o Frn . S5k 4E S-7 M H L il S-4(300°C) B 9] 1R
W A8 A R K W {4 i L I A AR AR 5 00 58 3 3 s PR s iK1 S-6 (600°C ) 1) 8Lk By JBE 15 52 Bk ) 8 4
i 2% 7E — 2 7 00 L N P R A A S AT SR AL X 50 25 RN AT 2R S 300°C I A HE AT L 3 B A R
TN AP o B R T PR T {7 5 ) 58 DK T 6T B TR g 2 ) R i A BN

60 120 60
i = 90+ ,,f"*‘“n‘__ i -_-,!4\-:_-;;:_.
407 = 60 / . 40+ e
§] ———
Z 20 Z 30} Z 20t
a 0f a 0f =~ ot
50 —a—8-1(r=0%) 3ol
! ~ 2030 7 S o sae20 200 ) JF —=-S-4(T=300°C)
L a—§-3 (rI=70%) ) . /,-" e §5 (.;'——I.4H) 40+ .-g-_l:‘:._.-_-;/'f’ o 8-6(T,=600°C)
of TR o S40=100%) .iﬁ ..\'“‘T*"", T 60l e 487 (T.=20°C)
-60 -45 -30 -15 0 15 30 45 60 .60 445 230 -15 0 15 30 45 60 -60 -45 -30 -15 0 15 30 45 60
A/mm A/mm Almm
(a) MR R R (b) FHER b5 (c) Z LI

FlG o E
Fig. 6 Skeleton curves of specimens
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Tab. 4 Measured bearing capacity, displacement, ductility coefficient

IR Jit R A U {1 5 IR A ‘
L 75 [ FEME BB 1

5 P,/kN A,/mm P./kN A,/mm P./kN  A,/mm
ns 42. 31 12.02 53. 26 23.78 45. 27 39. 98 3.33

S-1 3. 05
JZ 44, 24 14.75 55.15 24.01 46. 88 40. 99 2.78
1E 46. 47 13. 84 57. 94 24,08 49. 25 42.79 3.09

S-2 3.33
)d 45.93 13.49 58.43 24.01 49. 67 48. 00 3.56
ns 42. 80 12.71 52.19 24.58 44. 36 47.78 3.76

S-3 3.48
)d 44. 20 14. 69 56.67 30. 27 48. 17 46. 98 3. 20
1E 44, 08 11. 36 55.40 23.95 47.09 40. 93 3. 60

S-4 3.08
JZ 46.13 15.23 55.33 24.08 47.03 38.83 2.55
1E 80. 29 13. 24 101. 92 29. 74 86.63 40, 28 3.04

S-5 2.82
)d 89. 19 15. 67 106.11 24. 20 90. 19 40. 58 2.59
ns 35.62 10. 67 42.68 24. 38 46.53 54. 00 5. 06

S-6 4. 67
JZ 37.48 12. 64 44. 97 24. 23 42.70 54. 00 4. 27
1 37.02 11.75 55. 44 30. 26 52.17 54. 00 4. 37

S-7 3.77
JZ 39. 94 12.06 51.32 23.82 43.62 37. 30 3.17
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Experimental study on seismic performance of recycled aggregate
concrete-filled square steel tube column after high temperature

KE Xiao-jun'?, AN Jin', SU Yi-sheng"?, CHEN Min'
(1. Key Laboratory of Disaster Prevention and Structural Safety of Ministry of Education, College of Civil Engineering and Architecture,
Guangxi University, Nanning 530004, China; 2. Guangxi Key Laboratory of Disaster Prevention and Engineering Safety, Guangxi

University, Nanning 530004, China)

Abstract: In this paper, a quasi-static experiment was carried out for 6 recycled aggregate concrete
filled steel tubular columns which were subjected to high temperature treatment and 1 contrastive
specimen which was in normal temperature environment. The purpose is to study the effect of
replacement rate of recycled coarse aggregate, heating temperature and hoop index on the apparent
change, failure pattern and seismic performance of specimens. Experimental results show that the
surface of tubular columns is oxidized and appears dark red after high temperature treatment; the
failure patterns of all specimens are similar no matter what at room temperature and high temperature,
both are caused by bulging failure at the bottom of the steel tube; the hysteretic curves of all
specimens except for the specimen with small hoop index are plump, and the deformation can meet the
requirements of seismic ductility; above these are not affected by the replacement rate of recycled
coarse aggregate, but obviously by the heating temperature, among which, the damage is serious and
the performance degradation is the most serious at 300°C.

Keywords: Concrete filled steel tube (CFST); recycled aggregate concrete; quasi-static experiment;

high temperature; seismic performance



