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Tab. 1 Design parameters of specimens

N D 3 L r T 5 S N D 8 L r T 5 SR

/mm /mm /mm /% /C /min %% /mm /mm /mm /% /C /min g
RCFST-1 87 2.5 440 0 20 60 C30 RCFST-23 87 2.5 440 100 300 60 C30
RCFST-2 87 2.5 440 0 200 60 C30 RCFST-24 87 2.5 440 100 400 60 C30
RCFST-3 87 2.5 440 0 300 60 C30 RCFST-25 87 2.5 440 100 500 60 C30
RCFST-4 87 2.5 440 0 400 60 C30 RCFST-26 87 2.5 440 100 600 60 C30
RCFST-5 87 2.5 440 0 500 60 C30 RCFST-27 87 2.5 440 100 600 10 C30
RCFST-6 87 2.5 440 0 600 60 C30 RCFST-28 87 2.5 440 100 600 180 C30
RCFST-7 87 2.5 440 0 600 10 C30 RCFST-29 87 2.5 440 0 20 60 C40
RCFST-8 87 2.5 440 0 600 180 C30 RCFST-30 87 2.5 440 0 300 60 C40
RCFST-9 87 2.5 440 30 20 60 C30 RCFST-31 87 2.5 440 0 400 60 C40
RCFST-10 87 2.5 440 30 200 60 C30 RCFST-32 87 2.5 440 0 500 60 C40
RCFST-11 87 2.5 440 30 300 60 C30 RCFST-33 87 2.5 440 0 600 60 C40
RCFST-12 87 2.5 440 30 400 60 C30 RCFST-34 87 2.5 440 100 20 60 C40
RCFST-13 87 2.5 440 30 500 60 C30 RCFST-35 87 2.5 440 100 300 60 C40
RCFST-14 87 2.5 440 30 600 60 C30 RCFST-36 87 2.5 440 100 400 60 C40
RCFST-15 87 2.5 440 70 20 60 C30 RCFST-37 87 2.5 440 100 500 60 C40
RCFST-16 87 2.5 440 70 200 60 C30 RCFST-38 87 2.5 440 100 600 60 C40
RCFST-17 87 2.5 440 70 300 60 C30 RCFST-39 113 3.0 440 0 20 60 C30
RCFST-18 87 2.5 440 70 400 60 C30 RCFST-40 113 3.0 440 0 300 60 C30
RCFST-19 87 2.5 440 70 500 60 C30 RCFST-41 113 3.0 440 0 600 60 C30
RCFST-20 87 2.5 440 70 600 60 C30 RCFST-42 113 3.0 440 100 20 60 C30
RCFST-21 87 2.5 440 100 20 60 C30 RCFST-43 113 3.0 440 100 300 60 C30
RCFST-22 87 2.5 440 100 200 60 C30 RCFST-44 113 3.0 440 100 600 60 C30
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Tab. 2 Mix proportion of concrete

- fu r MBI/ (kg » m™)
/MPa /% me My ms Maac Mpac
43.9 0 500 215 532 1129 0
) 45.8 30 500 215 532 790 339
e 44.1 70 500 215 532 339 790
48.7 100 500 215 532 0 1129
. 57.1 0 500 205 542 1153 0
e 61.3 100 500 205 542 0 1153
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Fig.9 Load-displacement curves of specimens
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Tab. 3 The parameters of the feature points

N, A, EA E, N. A, EA E,
KR ] KR4S iz

/kN /mm /MN /(kN * m) N /mm /MN /(kN *« m)
RCFST-1 514.3 6.23 151.52 1. 96 2.3 RCFST-23 548.1 4.49 101. 94 1. 96 1.6
RCFST-2 466. 6 7.84 75.9 1.76 2.3 RCFST-24 557.0 4.61 115. 25 1.81 1.6
RCFST-3 497.7 6. 87 83.9 1. 81 2.1 RCFST-25 486.9 8.25 51.3 1.47 1.9
RCFST-4 550.9 4.26 69.9 2.01 1.5 RCFST-26 440.0 9.69 45.0 1.50 1.8
RCFST-5 490. 3 8.53 43.4 1.55 2.1 RCFST-27 427.0 10. 47 58.9 1.37 2.0
RCFST-6 483. 2 8. 95 52.0 1.52 2.2 RCFST-28 400. 7 10. 57 45.9 1. 46 1.9
RCFST-7 444.5 9. 66 53.9 1.74 2.1 RCFST-29 662.7 3.56 102. 65 1.81 1.3
RCFST-8 430. 4 8.75 50.8 1. 66 1.9 RCFST-30 624.7 3.49 127.90 1.69 1.2
RCFST-9 513.1 6.17 73.3 1. 89 2.0 RCFST-31 664. 0 3. 69 83.3 1.62 1.1
RCFST-10 499. 3 7.12 59. 32 1.98 2.5 RCFST-32 559. 8 5. 84 96. 4 1. 54 1.6
RCFST-11 511.5 5. 85 100. 52 2.07 2.2 RCFST-33 491.2 8.08 67.0 1.42 1.9
RCFST-12 580. 4 6. 36 65.9 1.79 2.2 RCFST-34 642. 2 4.23 69. 8 1.81 1.5
RCFST-13 508.0 7.24 74.3 1. 54 1.9 RCFST-35 664.5 3.42 110.58 1. 40 0.9
RCFST-14 441.5 9.61 57.7 1.52 2.0 RCFST-36 645. 4 3.09 126.51 1.73 1.1
RCFST-15 526.7 6. 20 84.9 1. 96 2.2 RCFST-37 593.5 5. 77 76.3 1.50 1.6
RCFST-16 468. 8 6.77 58.7 1.87 2.0 RCFST-38 477.3 9.90 46. 2 1.42 2.2
RCFST-17 479.3 4.91 114.98 1.94 1.6 RCFST-39 838.8 7.26 81.9 2.29
RCFST-18 510. 3 5.76 85.0 1. 63 1.6 RCFST-40 846.9 8. 21 67.2 1. 96
RCFST-19 471.6 9.59 32.5 1. 44 2.0 RCFST-41 801.9 8.52 53.2 1.76
RCFST-20 435.8 11.03 36.0 1.53 2.0 RCFST-42 853.1 6.72 60. 2 2.35
RCFST-21 538.5 4.36 126. 10 2.25 1.8 RCFST-43 812.9 9.24 41.9 1.88
RCFST-22 467.6 5.29 93.1 2.02 1.7 RCFST-44 804. 2 12. 41 37.6 1. 45




(2019 &) 5 34 %

X
=
o
e

996

3 HMEZESSH

3.1 MERSRE

B 10 Ca) 45 H T A () RO 536 3 14 1 e {1 77 8% Bt D7 428 dc o 1R D2 728 £k ol & (IRl R A bR N/ N, 3
AR IR R S R IR R V(R fr 2R 2 E D H BTRT L O RBP4 0 1 7 2 I IR R ) A8 Ak s A
[ 4 20~ 200°C B 2t 14 W6 {1 i 288 B 3R 32 000 P v T A I 3 A2k g 0 1 i 2807 3 BRI T 9245 200~ 400°C B
TR {4 1 W {1 407 268 i 3 3 14 25 T FE 5, A L T 200°C R4, 300°C L 400°C 3 1 Y W 1 2O B s T
7.1% .15, 6% XS H T 200~400°C Z [H] , 32 14 P9 7K U8 B B A4 v 9 7K F 4 B0 7% 15 58 T 7K e K AR A
FAET ot A5 542 1 0 o 28 T 17 5400~ 600°C st 3 14 1) 06 {1y K o 1L 88 149 7 i 1A A A1, AH B T 400°C 11
AT . 500°C (600 °C iz 1 1) e B for 27 F BEAIR T 10. 620,17, 9%,

B 10(h) 25 7 A [) B A AL b O 2R R il R Y W B B8 5 10 6 e v R B AR G R Lt AT DL R TR
B 3R (0358 1 e (57 3% i 38 58 1 728 Ak B S M 151 L 20 ~ 200°C Bt 328 2 B4 06 i 057 % B 38 J3E B0 Tk s 1l T s
A A WAL RS 3 T3 T 17,9 % 5200~ 300°C Hif 328 14 110 e {47 6 ok 82 194 1 o g A1 3k 42 1 e {1
PRS- BIREAR T 18. 1265300~ 600°C I A4 1 e {5 137 A% i 18 52 1) T s 1 T CHROAR 6 0 90 ik AR B 4N
FHEE T 300°C A IR, 400°C .500°C Fl 600 C {1 AW (B A2 A% F- ¥ Th i 1 9. 626,67, 6 %6 Fl1 100 Y0 3K f2& HH
FAEERAE T R N K o 28 K AR AR Bk L DL 2 T IR B 4 R B R 5K

B 10Ce) 28 T N [R) P A6 B BB 336 3 1 W 32 5 D0 % e v T 2 ) 2 A oty 2 CIRL b 90 A A
EA/EA20 R0 D5 2 8 185 5 5 1R T WIS /9 FLAED , fy AT D0, O ) B 556 1 4t 14 191 32 B 3R 32 1)
Th s SRR B e AR RN T LB 30% .70 % HLZ 5 300°C # i A4F R A1) L 3X 52 i T 5 i
YEREI S 1 A it WIEE . AR XS T 20°C #9344, 200°C 1300°C \400°C \500°C F1 600 °C i By W B2 -1
Bk T 31.5%.31. 9% .18. 4% .48. 4% F1 52. 2%,

12

14
24 £
1.1 : W= @ r30% v 121
2 " " »

o 10 @ - l I ' _-.U A-r=TPh w r=l 0y " 10® ; ®
=709 r - x ] ﬂ’él,é A ' 3“0,8 , v ®
= 4 <12 u 306 ;

08 2 ] ° 3 s "
=% @r30% @ ; 4 04 -~ _Iw e .
0.7 Ar=TP yr=100% 0.8 - 02 ® r=0s @ r=3% m
06" 0.4+ = u t P 0 A-r=M10% w r=1000%
0 100 200 300 400 500 600 0 100 200 300 400 500 600 T -
e e 0 100 200 3(}96400 500 600
(a) A0 EEAF iy 45 (b) ATRT Ui o () ARSI
1.2, 14-
1.1 ™ 13
1]
L0w=—, a4 %
0.9 s = "° L b s
308 LA W= 09 -
=07 : 5 e gg NG

0.6 =0 @ r0% 0:(: P .!:m‘-.',

0.5 ey w05 =i SO0 05 A r=T0% 5 r=100%

0.4 04 — .

0 100200 ';98 400 500 600 0 100 200 300 400 500 600
! e
(d) HHAS GEFE (e) HHRTFERE

[ 10 LR X a1 7 2= P BE A 52
Fig. 10 Influence of temperature on mechanical properties
B 10Cd) 25 T AN 18] B Az R B R IO 3 R 3l 0 2 M 5 7 28 e v T 1) 8 Ak il 2 (I v 90 A A
/ proo FR R DT G RS 5 R IR T REME 2 E L RO R [ B SR T 3R A ) S IR R ) T v T R
fiX. AHXTT 20°C B934, 200°C L 300°C L, 400°C L 500°C F1 600°C i {2 Fl FEPESE B BRI T 5% .3%.10%
25.5% 1 24.3%
& 10 Ce) 25 H T AS [) 7 A2 B R MR S R il 14 1) FE AR 5 D5 48 dic v T B 1 728 A it 2 (I v 90 A A



556 Whod 46 i LS B AR TR U T R A B R 3 T 997

En/ Epz 2 mil A 1 28 i85 5 % 1R R RERE A9 LLAED o b BT L L 3K 4 A0 € A i 08 B8 0 T v S ek — 34 A
A5 A 3 RS 3 30 % B9 EER AR ) . 200°C 300°C L400°C L 500°C L 600°C i 14 (1 FE BE AR 2y 30 %
BIIRAE R A1) 43 512 20°C iR 0. 96,0, 85.0. 76.,0. 96.0. 95 /%, 478 300°C ,400°C F #& fiE R Ak, 78
20°C MHAERE R . X EEE M TR IR AR BOR, AR
3.2 BHEMEEMEKE

B 11 Ca) 45 H T AS [) TR T 3 A 1 e {167 280 5 2 KL B R BB 23R ) 725 1k il 42 CIRT v G0 A A O 4% B
RS BURER 0 %0 MY B #7222 F ) b BT UL, A b P A A B R IR 3600 R [ T B T A 1 e
o B 5E AS B, 20°C X012 19 0 (i 8 B BB, 23 1940 388 o g 38 s AH EE T BUR R 0 90 B4  BURR R
306 .70 % 100 %6 [ a4 W A BT BB IN T 2. 3 %6 5 7E 200~ 500°C Z [, 2k 4= 1y e {1 r 5% it BB A, 26 11
58T 2 5 — Y A A ) 0 T RS R B R 100 1%~ — 7. 4% B SR AR AL R K 7E 600°C F L IR
2 18y W i 28 i B 23 %) 348 o v B AT e 10 e (A BT BRI T 9. 194

B 11 Ch) & 17 AS [R) 38 B 3 12 W 7 7% 5 P28 L R B R A AR A il 48 i /AT L, 20°C L 200°C
300 °C iz 4 1y e {1 57 % i HUAR 238 A 185 in 722 £ R K5 400°C L 500°C Al 600°C 32 1y W 1 57 #% Bt B A 26 7y 184
KRR AL B 30%0 .70 Y0 1 100 Y632 (147 349 W 157 B8 43 531 S BRAR SR A 0 963K R 9 0. 96,
1.17.1.02 f5 . B L P A R R O 3R 6 S [ 3 B R 3t 1 e 17 8 1 B i S K

B 1o 5 1 T ASTR) I BE T 3l A 0 W2 5 7 A Rk AR 2R %) 728 b il 2 CIRT Hp A A A o 4% BUAR 3R
SHEARE S 0% BRI 2 ) . i B AT UL, 20°C . 200°C L 400°C 38 124 A4 IR Fifi BBOAS 2 B0 18 o 2 9 — 484 10 72
L ;300°C \500°C 600°C IR 14 Y I 2 Bifi B 3R 1 386 i 22 1R 0 s AR fb kg, B b B2 KL R
B 25 X6 AS () 3 B 3 4 1 T 7 2 e AS K

12 3.0 30
11 i 75 m =0T g r=200T 25 m 7=20C ® T=200"C
P P 7= " 5 =4 00°C
10p ! = : ! = —2‘0_ A .f _jm-L-. v f -lm.t:. 20 : jI;::: C : :=:::[
-tgog e 4 i “Ii_lj ‘J‘-:mL P 7T=600"C 5:].5 i g - -
=’ B7=20C @7r=2000C = i = ¥y &
% el 1O =} i | <109 ; .
07 A-T=300T y =007 Y 05 :
i 4 7=30C » r=c00C 0.5 - =
06 0.0 | 00— '
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
rP% r1% 1%
(@) FEIRS o {11 407 4 (b) AR WA {2 ES (c) A I
1.24 14 &
¢ —4
1.0 & ’ . ! 3 121 s
210 . .
~.=0-8 v 5 P . ’ <
§006 Wr-0C @r=mT 1:3-9-8 ' N : i
0.4 ATS0C gy =m0 06, ~~MT=0C - g7=w0C
0'2' 4TS50C b T600C 04 A-T=30C ¢ 7=200C
0.0 02- 4-7=50C »7T=60T |
0 20 40 60 80 100 0 20 40 60 80 100
% r{%
(d) AR HEFE (e) HIXHFERE

PTG BRI B ) 2 R B
Fig. 11 Influence of replacement ratio on mechanical properties
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Fig. 12 Constant temperature time effect on mechanical properties
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Fig. 13 Effect of core concrete strength on mechanical properties
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Tab. 4 Contrast result between measured data and calculate data of axial compression specimens
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RCFST-2  78.49 87.10 0. 90 87.45 0.90 RCFST-21 90.58 85.61 1. 06 86. 74 1. 04

RCFST-3  83.76 85.33 0.98 89. 08 0.94 RCEFST-22 78.66 82.43 0.95 85. 09 0.92

RCFST-4  92.67 83.57 1.11 90. 18 1.03  RCFST-23 92.2 80. 67 1. 14 86. 68 1. 06
RCFST-5  82.47 81.81 1.01 88. 90 0.93 RCEFST-24 93.69 78.90 1.19 87.74 1.07
RCFST-6  81.28 80. 04 1.02 83. 20 0.98 RCEFST-25 81.9 77.14 1. 06 86.50 0.95

RCFST-9  86.52 92.85 0.93 90. 46 0.96  RCEFST-26 74.02 75.38 0.98 80. 95 0.91

RCFST-10  78.49 89. 68 0. 88 88. 74 0.88  RCEFST-29 104.76 100. 25 1. 04 94.11 1.11
RCFST-11  83.76 87.91 0.95 90. 40 0.93  RCEFST-30 105.08 95.32 1. 10 94. 05 1.12
RCFST-12  92.67 86. 15 1. 08 91. 50 1.01  RCFST-31 111.7 93.55 1.19 95. 20 1.17
RCFST-13  82.47 84. 38 0.98 90. 21 0.91 RCFST-32 94.17 91.79 1.03 93. 86 1. 00

RCFST-14  81.28 82.62 0.98 84. 43 0.96 RCFST-33 82.63 90. 02 0.92 87. 84 0. 94

RCFST-15  88.61 93.13 0.95 90. 60 0.98 RCEFST-34 108.02 107. 44 1.01 97.54 1.11
RCFST-16  78.87 89. 95 0. 88 88. 88 0.89 RCFST-35 111.78 102. 50 1.09 97.47 1.15
RCFST-17  80. 62 88.19 0.91 90. 54 0.89  RCFST-36 108.56 100. 73 1. 08 98. 67 1.10
RCFST-18  85.84 86.42 0.99 91. 65 0.94 RCEFST-37 99.84 98.97 1.01 97.28 1.03
RCFST-19  79.33 84. 66 0. 94 90. 36 0.88 RCEFST-38  80.29 97. 20 0. 83 91. 04 0. 88

TE « o A U 588 B A 3 S0 5 o S a0 ol S 58 B8 080 D 35U 5 o / 0 BP0 TS 508 B 9 3 LS DU B 2 L

5 #i8

RRAEAIKLI B TS AR LI S HGE R N BB LLT F 2451

(1) it A S B P AR TR B Ak B 2 M e AR JE T B 5 N A8 5 e YR 5 L sl AR 2R 0 AR B A
e 9 I R 28 0 R L e 4 S 5 A P A TR S A TR B 2 e R AR S AR 0 R T T 8
NSO RIOR

(2) WA FEA TR A2 1 % IR AR 2 600°C 3 72 vh  JHL 3 1 2 € ph TR A €00 1) % 4T (5 56 A% 5 i
& R BE R T e i b R BT R

(3) P AR LA B S5 A e T 5 ) 8 A AR 1 ) 2 PR RE S R A (2

(4) B35 T B A T e X0 A WA LT 280 I 2 RS P 5 A, R0 31 A9 AR BE R Wi AN B

(5) A 1R I - 50 38 45 20 14 T e AP 110 U L7y 280 0 X 2 38 9 16 o o 1P ) 328 41 ANRE BE 2 T IR

(6) HTIUE A5 R 5 I8P AT BB L Dy 8 o vy T AR 6 - 58 3 A9 52 W) L 4 th T Jh e 3 55
JETHI A 30 A AT SR 5 IR 45 R W) & B hr

S Uk

[17] 2%, MV, BREFAL. 4. D794 MR A TR BE R A 22 e e il Fox [T, BSR4 4. 2015, 36 (B Fl 1) .
215—221 (HUANG Hong., SUN Wei, CHEN Mengcheng. et al. Recycled concrete filled square steel tubes axial



Mo 46 i B AR R O Bl T e 1 R RO T 1001

[2]

£3]

[4]

[5]

L6]

L7]

[8]

L9]

(10]

[11]

[12]

[13]

[14]

compression short column mechanical properties experimental study[J]. Journal of Building Structures., 2015, 4
(supplement 1) :215—221 (in Chinese))

B, B, XN B, S (R T P AR TR B b A A0 32 S S R T A A [T ). S i 4%, 2017, 32
(6):789—799 (MA Hui, SUN Shuwei, LIU Yunhe, et al. Experimental study and finite element analysis of axial
compression behavior of circular tube steel reinforced recycled concrete short column[ J]. Journal of Experimental
Mechanics, 2017, 32(6):789—799 (in Chinese))

Konno K, Sato Y,Kakuta Y,et al. The property of recycled concrete column encased by steel tube subjected to axial
compression[ J]. Transaction of the Japan Concrete Institute, 1997, 19(2):231—238.

Chen Z, Chen X, Ke X, et al. Research on the bearing capacity of recycled aggregate concrete-filled circle steel
tube column under axial compression loading[ C]. Proceedings of Mechanic Automation and Control Engineering
(MACE), Wuhan, China, 2010.

PR, A, Bed e, IR 08 P A TR 0T A o M Bl PRk R AR AR 2 i A3 BT (0], S5 46 12, 2014,29(2) .
207—214 (CHEN Zongping. XU Jinjun, XUE Jianyang. Influence of replacement ratio on axial compression
performance degradation of recycled aggregate concrete-filled steel tube short column[J]. Journal of Experimental
Mechanics, 2014, 29(2):207—214 (in Chinese))

FUERL . BT, AR, S WE SR AR EE A R R T R L)) A AR . 2015,36(6):128—
136 (NIU Haicheng, CAO Wanlin, DONG Hongying, et al. Experimental study on the axial compression
performance of high-strength recycled concrete tubes[]J]. Journal of Architectural Structure, 2015, 36(6):128 —
136 (in Chinese))

FEEE, BRA, Yool S BB A R EE 5 W T AR TR BE A R AR D AR R IR IR A R [T ], AR A
R, 2011, 32(12):170—178 (WANG Yuyin, CHEN Jie, ZONG Bin, et al. Comparative experimental study on
mechanical properties of reinforced concrete axial compression of reinforced concrete with steel tubular and
reinforced concrete[ J]. Journal of Architectural Structure, 2011, 32(12):170—178 (in Chinese))

ERZEIC, i, A A, S WEEMAE AR BE MR SR AT S [T, S Jr ek, 2011, 26(1):8— 15(QIU
Cichang., WANG Qingyuan, SHI Xiaoshuang, et al. Experimental investigation on the behavior of recycle
concrete-filled thin-walled steel tube under axial compression[ J]. Journal of Experimental Mechanics, 2011, 26
(1):8—15 (in Chinese))

TS, FEEEL. XN, AR O E AR IR BE R R ARAE 2 eI WE s T, A M AR . 2016, 37 (3 T
2):36—42 (HU Naidong. DU Xikai, LIU Puyuan, et al. Experimental study on the stress performance of the
long column of steel tube recycled concrete [J]. Journal of Architectural Structure, 2016, 37 (supplement 2) :36
—42 (in Chinese))

SR BRaF, BB, S WA EARE SR SURE R AT )], AR TRAAIR, 2014, 47(9):45—56
(ZHANG Xianggang, CHEN Zongping, XUE Jianyang, et al. Experimental study on seismic performance of
steel-tube regenerated concrete column[]J]. Journal of Civil Engineering, 2014, 47(9):45—56 (in Chinese))
X, AR, ZETIR. AR AR B ORHREE LA PUR M RR R R (1], AR TR IR, 2013, 46 (KT 2).178— 184
(LIU Feng, YU Yinyin, LI Lijuan. Research on seismic behavior of concrete column of recycled aggregate of steel
tubes[ J]. Journal of Civil Engineering, 2013, 46(supplement 2):178—184 (in Chinese))

WA, HEE. WETARELADURERR S MOITAELI ] RS RF2MCAARIZD 2013, 41(3):330—
335 (HUANG Yijie, XIAO Jianzhuang. Seismic performance and damage assessment of steel tubular reinforced
concrete columns[ J]. Journal of Tongji University (Natural Science Edition), 2013, 41(3):330 — 335 (in
Chinese))

FIT, XU, BE, . SRS R A IR R S ERE AT ). AR %, 2015, 323D 1153 —
158 (WANG Bing, LIU Xiao, ZHAO Lei, et al. Analysis on the stress performance of the axial compression of
steel tube in the rear steel tube after high temperature[ J]. Engineering Mechanics, 2015, 32 (supplement) :153—
158 (in Chinese))

WA, k&, RS BE AR R g R R A A IR OT AT [T B R TR R, 2015, 35(1):17 —22
(YANG Youfu, ZHANG Lei. Finite element analysis of axial compression of steel tube after high temperature[ ]J].

Journal of Disaster Prevention and Mitigation Engineering, 2015, 35(1):17—22 (in Chinese))



1002 g% (2019 &) 58 34 %

[15] Han L H, HuoJ S, Wang Y C. Compressive and flexural behavior of concrete filled steel tubes after exposure to
standard fire[ J]. Journal of Constructional Steel Researchs 2005, 61(7):882—901.

Test of axial compression performance and bearing capacity of
recycled concrete filled steel tube after exposed to high temperature

CHEN Zong-ping'*, ZHAO Ke-jun', JING Cheng-gui', ZHANG Chao-rong'
(1. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004, China;

2. Key Laboratory of Disaster Prevention and Structural Safety of Ministry of Education, Nanning 530004, China)

Abstract: In order to reveal the axial compression behavior of steel tube recycled concrete after high
temperature, taking the replacement rate of recycled coarse aggregate, the highest temperature, the
high temperature duration and the strength variation of concrete as variable parameters, static loading
experiments of 44 steel tube recycled concrete specimens after high temperature were designed. The
variation of physical and mechanical properties of specimens before and after high temperature was
observed. The failure process and pattern were obtained. The load-deformation curve and
characteristic parameters including peak load. peak displacement, initial stiffness, ductility coefficient
and energy dissipation during whole loading process were obtained. Furthermore, the influence of
various parameters on the axial compression performance of specimen was analyzed. Finally, the
calculation method of ultimate bearing capacity of steel tube recycled concrete under axial compression
was discussed. Results indicate that with the increase of temperature, the appearance color of steel
tube recycled concrete changed from light brown to gray white, the mass loss rate increases gradually,
and the bearing capacity and stiffness of specimen decrease gradually. The variation of replacement
ratio of recycled coarse aggregate and high temperature duration has little effect on the mechanical
properties of steel tube recycled concrete under axial compression, and the higher the strength grade
of concrete is, the greater the bearing capacity and stiffness of specimen subjected to high
temperature.

Keywords: after high temperature; steel tube recycled concrete; axial compression performance;

calculation of bearing capacity



