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Fig. 1 Basic dimensions of specimens (unit; mm)
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Tab. 1 Design parameters of specimens
K4S  L/mm B/mm t/mm Y% S/mm o /% 6 0. /% A
NCFSST 1150 100 4.0 0 100 2.904 1. 39 0.823 0.084
RCFSST 1150 100 4.0 100 100 2.904 1. 34 0.823 0.075
RCFSST-1 1150 100 4.0 100 100 2.904 1. 34 0.823 0.075
RCFSST-2 1150 100 4.0 100 50 2.904 1.34 1. 646 0.151
RCFSST-3 1150 100 4.5 100 100 3. 251 1.51 0.823 0.075
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Tab. 2 Physical properties of coarse aggregate
KA ORBEE/mm AKE/Y WOKR/Y B/ (g em Y RWEE/ (kg m Y JER IR

KSR R 5~25 1.0 0.9 1681 2798 10. 4

IR k=g 5~25 2.2 4.3 1274 2433 12.7

#3 REELWALL

Tab. 3 Design mix of concrete

ME (kg + m™)

IKIK H

K 41k FARHMLE B AR R 7K I IR ) U 7K 3
0.32 336. 9 633.5 1126. 2 0 154. 0 18.1 96. 3 2.41
0.32 336. 9 633.5 0 1126. 2 154. 0 18.1 96. 3 2.89
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Fig.2 Test set-up Fig. 3 Layout of strain gauge
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Fig.5 Failure patterns of the square steel tube
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F4 BRI ST 2R
Tab. 4 Characteristic loads of specimens
‘ T I 25 Vg {15 L
A G
N, /kN AFHE N. /kN AH T N./N,
NCFSST 2856 1. 000 2900 1. 000 1. 015
RCFSST 3012 1. 055 3100 1. 069 1. 029
RCFSST-1 3017 1. 056 3350 1. 155 1. 110
RCFSST-2 3134 1.097 3200 1.103 1. 021
RCFSST-3 3130 1. 096 3450 1. 190 1. 102
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Fig. 7 Schematic diagram of yield point calculation Fig.8 Load-concrete strain curve
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Tab.5 Characteristic displacements of specimens

‘ 2 BB

R n

A, /mm A XHE A, /mm AHXHE

NCEFSST 4.11 1. 000 6.11 1. 000 1.487
RCFSST 5.14 1. 251 6. 31 1.032 1.228
RCFSST-1 4.71 1. 146 6.56 1.073 1. 393
RCFSST-2 4. 40 1.071 6.30 1.031 1.432
RCFEFSST-3 5.13 1. 250 6.51 1. 065 1. 269

M 5 AR, A TR B il 1 RCFSST 1Y o B SE M & 4 b 3% 58 1R % + i/ NCFSST [k 1
17.5 % » 2 %2 D P2 P2 R B R AE ) 2% 2o A i ek D 0 £ 7 R o 20 2, A ef B R T R B GE T
Ji& L WA for 2K 5 4 4% TUIE PR AR 0T 2 R R R P TR, S ORI A P VR B T SRR R Il A R 48 T
I TEPEAS 2%, SCHR(30 75 B 25 Y 2518 .

X} TP A IR R K 0E B N DB B 45 A S . RCESST-1 80 # %t R B RCFSST 28 T
13. 4% s 4 ffi % 5 . RCFSST-2 i F% SE P R B RCFSST 48 T 16. 6 %0 . 3 5 J5 PRS2 41l 45 i %% v] 47
S0 2Ay SRS P P TR b S 7 A R g R L (A T A TR R R R A R . AN BEJR ) RCE-
SST-3 i B A1 R # e RCFSST #2785 1 3. 3% . id W A0 45 BE JEE X 28 14 52 i 45 /8

3 HHEAFHNUTE

H A AR B - & A MR BT R A EEA S E M T/CECS 188—20198" i
Bl SR B Hant™ 454 i 30 A 20, R 1 3R BB B 5 2 35 4 i R 38 00 T A XL T A& A IR
B - B FE A B R R AT IR (R S B S I R AT X F A (L3R 6) L R N A SEINEL, N oA
THAE . d 3 6 Al AU Rl AR 28007 THIREL R 8 38 O T S A L DA e X 46 5 3 A T i 07 AR A R
T B GHA T AL A, HARZER R JRIR2EN 26.1%.

H T BRAT A B 5 R R IR ST 50 25 2 8 1 B0l e R a1 0 5 28 5, 2 0 1 O TR A A Y



928 Lo N % (2022 4E) 45 37 4

B FE TR N AR A 0 S A A BRI T AR A A 3 A TR X A0 TR R 1 2 AR AR
JOE 7 B o A O TR O - 1 2 SRR A a5 7 AR A0 TR B = % D K A8 T A T AT A58 A ) S L
UG O B L R L S BURE T R RN AR 2. 4L 3 1 g 4 BT i 8- A I AR 4R R R, 0
B 2% 22 40 A9 X VR BE i — e B RBE HT H A RE s . PR IL 3 T B R B L AR OB AR A TR
B+ AN A LR VR R 0 5 R AT S AR B 5 A TR BE S S A Rl R BT REA S

N, = 0.9¢N, + N, (D
Ko MEOZIEM R E RS AR T/CECS 188 — 20195 HUE ; N, A4 SMREE £ (5
JEAE T s No R0 5 B TR EE + 1 5l R 2807

N, = Nu. + N (2)
K N WA ZAE L8 KR EE 050 R AR 2 )5 N, S5 29 o) DXOIR BE 1 19 il e R 3807
N = [foAuwe (3)

A [, AT IMEEE L B9 O PR SRE s A ORI 2 AR 29 KR B+ A B A
X i A 249 R DX TR O L AR SOOR R BR R A A5 T B R 1 8 2SR A i il R R # )
N = fLA A+ A +1.790) f,AL (4
e f, O IR B s AL A SRR s A N ORI A s A R F A PN R TH 2 5 R A AN TR
+ By A A,
N FAZ O NS A IR EE L . B 2 A T/CECS 625 — 2019 25 HY i 7 89 4 1 4F TR 8E + il JR R 2%
IR I RIZ o 1 7R3 T
N. = 0.9¢ (1. 18 +0.850) f.A. (5)
FETHRAME RCFSST-1 #0077 KA il 7R 2 i sl T 07 B A5 N 8 T - R R &5 43 . #h iy i
G BT T RN 2 S 0 1 T I G e L TR R R L A 52 O A o R SR SR B ROk R [ AR A P AR TR
B A Al R 2 ) 3RS SRR A i 2R 3
N. = 0.9¢'(1.14 +1.020) f.A. (6)
o IR E R BT RS R W (D 0 N ER R EG fo WO TR IR BE L R0 B 3
A R0 77 S TR BE + T L
BA<< 2 bf, ¢ =1
M <A< A B, ¢ = ad’ A+ ¢ (7
B> a0, ¢ = d/ (A+35)°
s acbyood B REGA AP AN 5 Ao R A, SRy R S P G RS R B S AR Y SRR A B L TR T
b A DL SCER 34
T B IR B A RO 32 TR B A R I (8) L AR TR BE + & A H 0 &2 R 8 15
N WU EDR
Ny =0.9¢ foBu+ LA+ T+1.790) foAw]+0.9¢ (1.184+0.850) f. A, €))
N, = 0.9¢] fuBuw + fLA A+ A +1.7920) fuAy]+0.9¢ (1. 14+ 1.020) f. A, (9
F R GO THFA S K SCHR5 .81 3t 15 WA IR BE - B 40 A3l IR & 28 0 L 115 45 1
W36,
FH 26 6 T, R A SCHR R A 28 2030 A0 A0 A TR BE + B & R A R 3 0 L HL (5 S 0 1R L £ 1
BIME A 0. 988, b2 Ry 0. 034, BEBIAS SCHE R 1Y 05 A9 B TR BE 1 & & AL i Bl TR R 8 TR A i g R
R SUERE /Ry g SN E N R SRl i g -
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Tab. 6 Comparison of test values and calculation values
‘ N, k28] SCikTs] i 10] A
. IEREE TR
A /N N./kN N./N. N./kN N./No N /kN N./N. N /kN N./N,

NCFSST 2900 3293 1. 135 3656 1. 261 3462 1. 194 2955 1.019

RCFSST 3100 3388 1.093 3761 1.213 3573 1.153 3038 0.980
AL RCFSST-1 3350 3388 1.011 3761 1.123 3573 1.067 3102 0.926
RCFSST-2 3200 3388 1. 059 3759 1.175 3573 1.117 3195 0.998
RCFSST-3 3450 3475 1. 037 3859 1.152 3661 1.093 3069 0.916
C1 2358 2740 1. 162 2950 1.185  1.206  1.206 2367 1. 004
C-2 2309 2694 1. 167 2904 1.169  1.206  1.206 2316 1.003
XBRL5] 3 2357 2694 1.143 2904 1.161 1.206 1. 206 2311 0. 980
C4 2295 2694 1.174 2904 1.168  1.206  1.206 2308 1.006
CCFT1-1 2663 3252 1. 221 3415 1. 283 3356 1. 260 2584 0.970
CCFT1-2 2653 3364 1. 268 3533 1. 332 3486 1.314 2665 1. 005
CCFT1-3 2663 3202 1. 203 3363 1. 263 3299 1. 239 2548 0.957
SCHkLS]

CCFT2-1 3451 3712 1.076 3833 1. 111 3756 1.088 3562 1.032
CCFT2-2 3515 3805 1. 083 3929 1.118 3867 1. 100 3656 1. 040
CCFT2-3 3615 3694 1. 022 3814 1.055 3738 1.034 3550 0.982

S By 1.124 1.185 1.166 0.988

b e 22 0.074 0.072 0.070 0.034
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Experimental study on axial compression behavior of high-strength
recycled concrete-filled square steel tube reinforced concrete columns

NIU Haicheng, GAO Jinlong, ZHANG Yaozong, DING Yahong

(School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, China)

Abstract: To study the in axial compression performance of high-strength recycled concrete-filled
square steel tube reinforced concrete ( CFSSTRC) columns, 5 specimens were designed for
experiments under the monotonic static loading. The concrete type, whether tie bars are set or not in
the square steel tube, stirrup spacing and steel tube wall thickness were regarded as major variable
parameters. The damage development process and failure characteristics were observed. The load-
axial displacement curves and load-strain curves were obtained. The influence of varying parameters
on the mechanical performance of high-strength recycled CFSSTRC columns was analyzed. The
experimental results show that the damage development process and failure modes of recycled concrete
composite columns are similar with those of normal concrete composite columns. The bearing capacity
of recycled concrete specimens are improved compared with ordinary concrete specimens, while the
deformation performance becomes poor, due to the sudden drop of the bearing capacity after the peak
load. Setting up tie bars in the square steel tube, reducing the stirrup spacing and increasing the wall
thickness of steel tube have a significant impact on mechanical performance of recycled CFSSTRC
columns. Considering the restrain of the square steel tube to the internal recycled concrete and stirrup
to external reinforced recycled concrete, a bearing capacity calculation formula is proposed of the
recycled composite columns, and the calculation results show well agreement with experiment results.
Keywords: concrete-filled steel tube composite column; square steel tube; high-strength recycled

concrete; characteristic point load; ductility; bearing capacity calculation



