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Abstract: To assess the improvement efficiency of reinforcement for the mechanical performance of recycled aggregate concrete-
filled steel tube (RACFST) with a 100% replacement rate of recycled coarse aggregate (RCA) , axial compression
tests were conducted on 28 short column specimens by varying the longitudinal reinforcement ratio with 10 different
configurations. Based on experimental results, the efficiency of reinforcement on the mechanical performance was
explored using key indicators such as failure mode, stiffness, yield-to-strength ratio, strength per unit reinforcement
ratio, ductility, composite effects, and the confinement efficiency of reinforcement as evaluation criteria. The results
show that the influence of reinforcement on the mechanical properties of square section RACFSTs, at lower
reinforcement ratios, is more significant; reinforcement significantly affects the internal failure mode and mechanical
properties of a square section RACFST ; when the ratio is between 1.15% and 2.85% , the longitudinal reinforcement

has a better improvement efficiency for a circular section RACFST; reinforcement does not significantly affect the
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external failure modes of the two sections; increasing the amount of reinforcement does not necessarily improve the

mechanical performance of the component, as the efficiency of reinforcement will decrease after a certain

reinforcement ratio is exceeded. After a comprehensive consideration of various indicators, the recommended range of

reinforcement ratios for circular and square section RACFSTs are 1.49% to 3.36% and 0.80% to 3.36% respectively.

Keywords:

recycled aggregate concrete-filled steel tube; 100% replacement rate; longitudinal reinforcement ratio; axial

compression test; bearing capacity; confinement efficiency of reinforcement

RN A €, K JR 145 A3 T M ke s SR I ) Ak B 1)
L, R B+ (Recycled Aggregate Concrete, & F5
RAC) B iz ifi 4= B % BF 25 TR AL RAC B i A
Bepf sz AR . T YRR RAC 75 4544 B Y 1%
Z BB, KONNO 25142 40 %% 1 2k TR % £ (Recycled
Aggregate Concrete-Filled Steel Tube, fij # RACFST) )
BEE DA A 1 S TR B - A SR o SR, AR L A9 4
R Bt + (Concrete-Filled Steel Tube, f& 8 CFST) ,
RACFST £ 75 A 8 AR M R 45 e i, 0 R Bl A
AR R AR SR IS L B A O W T S R e
PR AR I AR R AR SR B B, RACFST
AR PR 7R 28 ) 5 R A Rt T R O A A TR B 1
L5 HE AR BAR ) (T/CECS 625—2019) "R % T RAC i
R AR 7094 .

TP RACFST 58 FEAR a1 R 45 )AL, B A5 w5
Hh R HUE A O TR R A T DL A
PABE AR B fin#h ih 1 A i AR R O g, BT
JE B CFST 715 2 A HERON BB L 05 98 AN RE 4 &) 2001
ol REE L, SECLEREA FATE R CFST. ALATSHAN
SEUOR R R CFST 14 29 S8 BT 05 B 4k 3 11
IR, HAT AR R X R X [T, 3 3 41
WRB TR, oAb, ok KM% BT & B, 1
A TR T AR B A A T DA DRy N 2 AN B 5T 11 1)
B, NTU %S IR B0 45 SR 2 00 70 %0 IR B + P % 8 A A7
B SR DL R RO TR BE 20 R A e A O TR
BE LR A B9 5 E L R TC B R R AR R BE L A5
(Reinforced and Recycled Aggregate Concrete-Filled Steel
Tube, i Fk R-RACFST) ", A il — F 23, % RAC
AR5 T R B 52 M) R D B A Y SRR B AT R I O K A L 3
e AR FRE T3 FRE I | 5800 A #E PE AR TR BE LY 2 5F AN (E .

25 b, T E AN B X RACF ST [ 124V B A7 AE 5 1
{ELF R AR X 10006 UG R-RACFST F2 20K il 2
TRE R Al AR B WFE ik o R, 7E 100 %0 F-4E
HLE RO AR, S 7 B 50 TC B4 75 o [T A T 8T
R-RACFST {9 J 2 P RE 9 208 2005, DL E Al 5 22
S8, R-RACFST FAE #EAT T R0 . Tl g0 45
RH R OGRS W EE e 5 L | ERRL IC A AR B S
P A 800 VBN 7 14 2 ROBCR A5 T3 T AR T BC AT XA [)
WA 1A R RE B RIS AR ISR I T I BN 5 7%

1 K IEHER
1.1 RERSH

AR M 56 1 A AR 020 B AT R 6 B3, R #
B AF B4 D=165 mm  Jy & # i il 744 1 K L=150 mm,
AR B H=500 mm. 444508 =41 : CFST 4l ([RE #
MR 0 yCF, i G £ 78 fCF) \RACFEST 4 ([HJE
B R 78 8 yRE, B 8 H % 78 4 {RF) F1 R-RACFEST
(R 8 2 8 8 yRRF, J7 16 #% i %6 728 4 IRRF) .
R-RACFST 4% ] 5 F A [/l B9 9N B A%, H AR d, 53 5 R
6.8.12.14 .16 mm, B X FECE 6 L. BT XX
SR LN/ I N g ol N O 1< I AR N 1 L R | = ]
R-RACFST BB i % o, (O3 1 AR 5 4% 0 TR B L T AR Y
FLfB ), 439k 0.84% .1.49% . 3.36% . 4.57% .5.97%
0.80%.1.43% .3.21% .4.37% .5.71% . HAKH¥AH 2
MR R, BB T 28 MR, B LR G 5 S
Boar WLk 1o B g5 FU O 4% 2 S AP I R 75 LA 1
BB, 10 yRRF6 3K 20 542 0 6 mm (14 8 ¥ 4 i
R-RACFST .yCF /R JL L i 19 B P 4 i CFST fRRF12
ORI E AR N 12 mm 19 J7 8 80 R-RACFST 4§

x1 KESH

Table 1 Parameters of specimens

A& X4 DL/ 1 d/ p/ d/) al s/
2R Ry mm mm mm % mm mm mm
yCF 165 2.3 — — - = —

yRF 165 2.3 — — - = —
yRRF6 165 2.3 6 0.84 4 120 50
7 yRRF8 165 2.3 8 1.49 4 120 50
yRRF12 165 2.3 12 3.36 4 120 50
yRRF14 165 2.3 14 4.57 4 120 50
4 5

yRRF16 165 2.3 16 5.97 120 0
fCF 150 2.3 — — - - -
fRF 150 2.3 — — - = —

fRRF6 150 2.3 6 0.80 4 120 50
% RRF8 150 2.3 8 143 4 120 30

fRRF12 150 2.3 12 321 4 120 50

fRRF14 150 2.3 14 437 4 120 50

fRRF16 150 2.3 16 571 4 120 50
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Table 2 Results of specimen material test

M xd/ f,/ e/ A,/ N,/
£ A mm MPa ue mm® kN
T AR 2.3 271.06 1424.25 1401.16 379.80
R 2.3 332.47 1728.99 1175.62 390.85

6 443.02 2 311.47 169.62 77.01
8 423.98  2172.55 301.62 127.88
N 12 443.47 2233.07 678.60 300.94
14 437.40 2 288.62 923.40 403.89
16 438.88 2 384.66 1 206.60 529.55
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Table 3 Results of concrete material test
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Fig.3 External failure modes of specimens
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Fig. 4 Internal failure modes of specimens
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Fig. 5 Load-displacement curves of specimens
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Table 4 Test results
A A 1/
#HE EKMHHEF  NJKN  N/KN  N/kN o y  p/KN G 7 : ’ P D, 10°7 o,
’ mm  mm e
yCF-1 1413.9
1405.2 1206.1 — — 0.00 1.46 0.00 6.87 4.04 1.70 0.86 1.90 0.00
yCF-2  1396.5
yRF-1  1405.7
1396.1 1272.0 — 0.00  0.00 1.48 0.00 580 4.35 1.33 0.91 1.76 0.00
yRE-2  1386.5
yRRF-6-1 1479.3
1497.6 1231.6 0.84% 0.07 120.44 1.47 1.35 6.39 4.01 1.59 0.82 195 0.23
yRRF-6-2 1515.8
yRRF8-1 1747.0
& 7% 1742.3 1390.5 1.49% 0.14 231.90 1.62 2.71 8.86 3.75 2.36 0.80 2.48 0.81
yRRFS§-2 1737.5
yRRF12-1 1843.0
1864.8 1484.1 3.36% 0.07 139.20 1.50 1.56 8.62 3.25 2.65 0.80 2.72 0.13
yRRF12-2 1886.5
yRRF14-1 1970.0
1966.5 1624.8 4.57% 0.05 124.71 1.46 1.41 10.35 3.69 2.81 0.83 2.87 0.12
yRRF14-2 1963.0
yRRF16-1 2 083.0
2086.8 1859.4 597% 0.06 115.56 1.42 1.30 15.36 4.74 3.24 0.89 3.04 0.12
yRRF16-2 2 090.5
fCF1 1200.5
1151.3 1094.0 — — 0.00 1.19 0.00 3.95 3.34 1.18 0.95 1.24 0.00
fCF2 1102.1
fRF1 1061.6
1079.6 1033.4 — 0.00  0.00 1.14 0.00 4.53 4.03 1.12 0.96 1.06 0.00
fRF2 1097.5
fRRF6-1 1240.0
1248.3 1157.2 0.80% 0.14 22493 1.22 2.24 507 399 1.27 0.93 140 045
fRRF6-2 1256.5
. fRRF8-1  1328.5
7 % 1322.0 12123 1.43% 0.06 180.90 1.23 1.90 4.98 3.90 1.28 0.92 1.58 0.31
fRRF8&-2 1315.5
fRRF12-1 1475.8
1451.2 1290.3 3.21% 0.09 123.05 1.16 1.23 512 3.81 1.35 0.89 1.75 0.10
fRRF12-2 1426.5
fRRF14-1 1528.0
1553.8 14434 4.37% 0.07 115.65 1.15 1.17 5.61 4.23 1.33 0.93 1.93 0.16
fRRF14-2 1579.5
fRRF16-1 1683.0
1671.0 1576.6 5.71% 0.07 110.34 1.13 1.12 5.64 4.19 1.34 0.94 2.06 0.11
fRRF16-2 2 090.5
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Fig. 8 Strength index of unit reinforcement ratio
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Fig. 10 Confinement efficiency of reinforcement
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Fig. 11 Load-strain curves of steel tube
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Fig. 13 Yielding-to-tensile ratio
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Table 5 Prediction results of bearing capacity

Ry AR R T B AL HE T/CECS625
if A5 £/ £/ 1/ N,/kN
o MPa MWPa MCPa D/m t¢/mm d/mm n . N,/N A & Ny/N A
yRRF6-1 332.5 4430 273 165 23 6 6 1479 0.84 1169 1.26 0.71 1088 1.36
yRRF6-2 332.5 4430 273 165 23 6 6 1516 0.84 1169 1.30 0.71 1088 1.39
yRRF8-1 332.5 4240 273 165 23 8 6 1747 094 1226 142 071 1088 1.61
yRRFS-2 332.5 4240 273 165 23 8 6 1738 094 1226 142 071 1088 1.60
yRRF12-1 332.5 4435 273 165 2.3 12 6 1843 1.25 1413 1.30 0.71 1088 1.69
yRRF12-2 332.5 4435 273 165 2.3 12 6 1887 1.25 1413 1.33 0.71 1088 1.73
yRRF14-1 332.5 4374 273 165 23 14 6 1970 1.44 1524 129 071 1088 1.81
yRRF14-2 332.5 4374 273 165 23 14 6 1963 1.44 1524 129 0.71 1088 1.80
yRRF16-1 332.5 4389 273 165 2.3 16 6 2083 1.67 1660 1.25 0.71 1088 1.91
. yRRF16-2 332.5 4389 273 165 2.3 16 6 2091 1.67 1660 1.26 0.71 1088 1.92
fRRF6-1 235.0 443.0 27.3 150 23 6 6 1240 0.68 1083 1.15 0.55 1015 1.22
fRRF6-2 235.0 443.0 27.3 150 2.3 6 6 1257 0.68 1083 1.16 0.55 1015 1.24
fRRF8-1 235.0 424.0 27.3 150 2.3 8 6 1329 0.77 1130 118 055 1015 1.31
fRRF8-2 235.0 424.0 27.3 150 2.3 8 6 1316 0.77 1130 1.16 055 1015 1.30
fRRF12-1 235.0 4435 27.3 150 2.3 12 6 1476 1.07 1287 1.15 055 1015 1.45
fRRF12-2 235.0 4435 27.3 150 2.3 12 6 1427 1.07 1287 111 055 1015 1.41
fRRF14-1 235.0 4374 273 150 23 14 6 1528 1.25 1380 1.11 055 1015 151
fRRF14-2 235.0 4374 273 150 23 14 6 1580 1.25 1380 1.14 055 1015 1.56
fRRF16-1 235.0 4389 273 150 23 16 6 1683 1.47 1494 113 055 1015 1.66
fRRF16-2 235.0 4389 27.3 150 2.3 16 6 2091 1.47 1494 140 055 1015 2.06
A35 342.7 2950 256 88 25 6 6 579 202 502 1.13 1.66 445 1.27
) A36 342.7 2950 256 88 25 6 6 544 202 502 1.06 1.66 445 1.19
ié‘ﬁ A37 342.7 2950 256 88 25 6 6 547 202 502 1.09 1.66 445 1.23
A38 342.7 2950 256 88 25 6 6 580 =2.02 502 115 1.66 445 1.30
A39 342.7 2950 256 88 25 6 6 580 =2.02 502 119 1.66 445 1.34
) RRC-T4-S40-100  293.0 412.0 27.2 200 4.0 6 4 2425 044 1687 144 0.39 1650 1.47
é;‘? HRC-T4-S20-100  293.0 618.0 27.2 200 4.0 6 4 2605 047 1715 152 041 1650 1.58
HRC-T4-S40-100  293.0 618.0 27.2 200 4.0 6 4 2330 047 1715 1.36 0.39 1650 1.41
FHN B R R K A EE R, REE R

GBS LA B T3 43 4T, 2 LA BT R-RACFST o 90 i1 E:AsfyﬁArfyr (10)

Y AR ] 200, I3 i R-RACEST 1 25 4 2 8 £, 7 & ' AL
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Fig. 16 Comparison of predicted results

2 e AL, 43 00 Sk G\ A 4 A AR T T AR e R

¥ eACABIE T/CECS 625—2019 1§ RACFST
A5 Rk, 18 H R-RACFST 3 F ML T/CECS
625—2019" {159 & % 1 A1 07 T 8K 11 2 4 50 A ik K 4
B (1.1441.02€,) £ (1.18+0.85£,)f.0

2 R-RACFST # il 0 52 Ak #01 h

Ni=fA. (11)

HF R-RACFST i 55 il 1 5 SCHR [ 19, 22 ] b il 4 %
P A4 =X (1) AT R R WU, OF 85 59 F 2% 5, A
A2l FE16H . IWEH AT LA B, A e /IMA K 1.06,
KA N 1.52, 3 (E R 1.24, 28 5% R E0CR 0.10,

M 16 1T LR H L 28 3 (1) B T 45 51 A, {1 i i A3
R B0 AR Ak B R OF- 28, i 3 F ML T/CECS 625—
2019 VI 45 A A A (5 KRS B FE S, BB ok
B, AN, S T/CECS 625—2019" i %} RACFST
i I 28 2 20 mE T B PR T, BRI R R GE A T
R-RACFST AR il . AL Z T, AL
18 TE A AT USRI —Fof 50 B2 AT S8 I 158 vk

4 Z5ig

AR S A [ A5 Y 8 A 0 A7 RS
5% T RACFEST Mg & 4 Al ih % FHOms U8 465 =X | i 48— o 7 it
2 LA B I 2 A8 A I 4B %00 I SR Ak R i 5 1L ) 17
sEm T LIS DA 2598

(1) 7€ RACFST H fc 2 94 7 , BD i B i 4R /), o
A DL 500/ R AR B R AR R i 70 %6 S T AR
HORE B 1 e B S RO A A U T 28 L SEE R I A 2
J R B AN 0 AR o BT, FE RACFST Hh i & 4K 7
J&i 100 %0 P 2B R AR R R AT AT Y

(2) e A7 2% 1 gl A2 X [ #iJ7 JE #K il R-RACFST
TR A 0 B A B IR AT S (H B T A0 PR TR
IR, A AR TR B AR RS R O BT —
SE 7R TT .

(3) il i X} R-RACFST i {4 iy 28 o IR fb 4

A AR R JE SR b S O B 4R bR B AT o BT e R B
R-RACFST By [ 3 Jy %46 #5 JF A 58 4 5 L 7 28 W 0E [

(4) IFAS L 2 1 905 XF RACFST 1% 6 i 4
FEowh i hr o 24 B JE # o RACFST B9 i #f 2y [l ¢
1.49%~3.36% . 5 J& #% i RACFST A9 it # 2R 5 [l 16
0.80%~3.36% B, 7E RACFST N it & (49 9\ i 7T LA 78 43
RIEFERE I BT AR 25 A 1 2E MR R 4T

(5) X IAT RACFST M2 25 t () RACFST % 7K
FATE A LGB S R 1 T A B4l R-RACFST
S Al 32 TR R AR T i T 2 =X, O a5 R 2 SR
FEEAT T 90 o 50 UE 45 5 26 W AR SCHR HE i ) 8 2B
KA

5% Uk

(1] W, AR, 22 B0 A TR B 5 R 5T B i i 5 97
wIJ] R #E+,2003(10):17-20,57.

XIAO Jianzhuang, LI Jiabin, LAN Yang. Research on
recycled aggregate concrete-a review[ J].Concrete, 2003(10) :
17-20,57.(in Chinese)

[ 2] VLR JORERE, MR IA 45 AN IR i B A5 0 1) P AR X PR AR
IR BE 1 HA Sy vk Re s [ T] IR %E 1, 2017(2) :60-62,65.
HUO Hongyuan, FAN Chengcheng, CHEN Aijjiu, et al.
Influence of the recycled aggregate with different strength on
recycled concrete [J]. Concrete, 2017 (2) : 60-62, 65. (in
Chinese)

[3] TAM V W Y, WANG Z B, TAO Z.Behaviour of recycled
aggregate concrete filled stainless steel stub columns [J].
Materials and Structures, 2014, 47 (1) : 293-310. DOI:
10.1617/s11527-013-0061-1.

[4] KONNO K,SATO Y,KAKUTA Y, et al. The property of
recycled concrete column encased by steel tube subjected to
axial compression [J]. Transactions of the Japan Concrete
Institute, 1997,19:231-238.

[5] WANG Y Y, CHEN J, GENG Y. Testing and analysis of
axially loaded normal-strength recycled aggregate concrete
filled steel tubular stub columns[J]. Engineering Structures,
2015,86:192-212.DOT:10.1016/j.engstruct.2015.01.007.

[6] DEAZEVEDOVDS,DELIMALRO,VELLASCOPCS,
et al.Experimental investigation on recycled aggregate concrete
filled steel tubular stub columns under axial compression[J].
Journal of Constructional Steel Research, 2021, 187: 106930.
DOI:10.1016/j.jesr.2021.106930.

[7] XIAO J Z, HUANG Y J, YANG J, et al. Mechanical
properties of confined recycled aggregate concrete under axial
compression [ J]. Construction and Building Materials, 2012,
26(1):591-603.DO1:10.1016/j.conbuildmat.2011.06.062.

[ 8] WEEE . Ml B, 5 I8 20 3 A A TR B A i 50
5 [J] #S S5 F 2= ), 2011, 32(6) : 92-98.DO1: 10.14006/;.



100

H O R

527 %

[9]

[10]

[12]

[14]

[15]

jzjgxb.2011.06.001.

XIAO Jianzhuang, YANG Jie, HUANG Yije, et al.
Experimental study on recycled concrete confined by steel
tube under axial compression [J]. Journal of Building
Structures, 2011, 32(6) : 92-98.DO1: 10.14006/j.jzjgxb.2011.
06.001.(in Chinese)

M @ E XU, TRESSERRAS Joan. 1  /GFRP 4 £ 5 i
AR B A RO 32 R [T ] B HUR A 5 TR AR, 2015,
32(2):21-26.

XIAO Jianzhuang, LIU Sheng, TRESSERRAS J. Eccentric
loading test on recycled aggregate concrete columns confined
by steel tube/GFRP tube [J]. Journal of Architecture and
Civil Engineering, 2015,32(2) : 21-26.(in Chinese)

o AR R AL P 2 R 0 A AR TR BE A R RO AL
i : T/CECS 625—2019[ S]. LAt P E S Tl Akt , 2019.
China Association for Engineering Construction Standardization.
Technical Specification for Recycled Aggregate Concrete-filled
Steel Tubular Structures: T/CECS 625—2019[S]. Beijing:
China Architecture &. Building Press,2019.(in Chinese)

X R ME AR, XU, A LA I R A A AR R B
Rl R R R 5 4 [J] R B 1, 2021(10) : 1-5.

LIU Jian, ZHANG Pengcheng, LIU Changjiang, et al. Axial
bearing capacity analysis of RAC-filled square steel tubular
stub  columns steel under axial
compression[J].Concrete, 2021(10) : 1-5.(in Chinese )
WL, 2T T ZHIE, 5 B AR R BE R R M R
A R IC A3 Hr [T] 3 b TR K2 27 4 CH AR RL 2 i) |, 2021,
38(4):1-6,74.

SHEN Jinsheng, PENG Ningning, AN Xinzheng, et al. Finite

with encased profiled

element analysis of mechanical properties of recycled concrete
filled square steel tubular stub columns[J].Journal of Hebei
University of Engineering (Natural Science Edition) , 2021,
38(4):1-6,74.(in Chinese)

BT, FER N L T, A AN ) AR T A A e e R R
U AR ERE [T, 2540 TR W, 2023,39(4) : 104-115.DOT:
10.15935/j.cnki.jgges.2023.04.020.

CAO Wanlin, GUO Ruijie, QIN lJia, et al. Research on axial
compressive performance of square high-strength RACFST with
different cell details[ J].Structural Engineers, 2023,39(4) : 104-
115.DO1:10.15935/j.cnki.jgges. 2023.04.020.(in Chinese)
JEGE RS SR AR, A A -TR B 2 D T AR A Y R
@ 7 249 SR G it AL B K R R ) 1B LT ] R S A A 4L 2022,
43(11) :235-246,265.DOT: 10.14006/1.jzjgxb.2021.0281.
ZHOU Ji, CHEN Zongping, ZHOU Chunheng, et al.
Restraint mechanism and bearing capacity calculation of steel-
concrete composite square columns with internal spiral
bars [ J].Journal of Building Structures, 2022, 43 (11) : 235-
246,265.D01:10.14006/].jzjgxb.2021.0281.(in Chinese )
ALATSHAN F, OSMAN S A, HAMID R, et al. Stiffened

[16]

[17]

[18]

[19]

[20]

[21]

[22]

concrete-filled steel tubes: A systematic review [J]. Thin-
Walled Structures, 2020, 148: 106590. DOI: 10.1016/j.
tws.2019.106590.

FETT R B IR B L AR 2 R 2
Jio3 M LT] dE SURL 2 5 TR 4R, 2006, 23(1) 1 49-53.

PEI Wanji, ZHAO Junhai, WEI Xueying. Analysis of section
types of concrete-filled steel tube and its load capacity [J].
Journal of Architecture and Civil Engineering, 2006, 23 (1) :
49-53.(in Chinese)

SRR, A PR IR, S D A A 2 TR Y 5 A TR
TR P RE A T [T ] @SS H 4, 2021, 42(H5 T 2)
170-179.DOI:10.14006/j.jzjgxb.2021.52.0020.

ZHANG Sumei, LI Xiaozhong, CHEN Xiongtu, et al. Axial
compression behavior of square CFST short columns
reinforced by circular steel tube [J]. Journal of Building
Structures, 2021, 42 (Suppl. 2) : 170-179. DOT: 10.14006/
j-jzjgxb.2021.52.0020.(in Chinese)

NIU H C, CAO W L. Full-scale testing of high-strength
RACFST columns subjected to axial compression [J].
Magazine of Concrete Research, 2015, 67(5) : 257-270.DOT:
10.1680/macr.14.00198.

XU B DT VL, A T A T P A TR R e R Bl s R
BT EFR S TR 2R, 2020, 37(5) : 97-105.DOL:
10.19815/j.jace.2019.12036.

LIU Jian, TTAN Yong, LIU Changjiang, et al. Axial compression
carrying capacity of reinforced recycled aggregate concrete-filled
circular steel tubular stub columns[ J].Journal of Architecture and
Civil Engineering, 2020, 37(5) : 97-105.D0O1:10.19815/] jace.
2019.12036.(in Chinese)

A N RSERTE £ 55 FIR S A B . A IR BE R 25 A R R A
5 :GB 50936—2014[ S]. db 5t b FE 5 Tolk th iRt , 2014.

Ministry of Housing and Urban-Rural Development of the
People’s Republic of China. Technical Code for Concrete
Filled Steel Tubular Structures: GB 50936—2014 [S].
Beijing: China Architecture &. Building Press, 2014. (in
Chinese)

FZ 7 W EHE R, FZAR M B 02 SRR
P g 55 1885 IR 5 1% : GB/T 228.1—2021[ S].
Jemt: b AR AE ) RRHE 2021,

State Administration for Market Regulation, National
Standardization Administration. Metallic Materials—Tensile
Testing—Part 1:Method of Test at Room Temperature: GB/
T 228.1—2021[S].Beijing: Standards Press of China, 2021.
(in Chinese)

YUAN F, LT H R, LT H H. Mechanical behavior of the
sustainable square spiral stirrup-confined recycled aggregate
concrete filled steel tubular columns under compression [J].
Journal of Cleaner Production, 2023, 426: 139099. DOI:

10.1016/j.jclepro.2023.139099.



