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Abstract: In order to further promote the application level of recycled concrete filled steel tube components in
earthquake prone areas, 10 recycled aggregate concrete filled circular steel tubular long columns (RACSTC)
were designed for low cycle reciprocating loading. The experiment considers axial compression ratio and steel
pipe wall thickness as influencing parameters, and conducts in-depth research on the failure mechanism and hys-
teresis performance, skeleton curve and ductility coefficient, energy dissipation and secant stiffness degradation
of RACSTC. The experimental results show that the hysteresis curve of RACSTC is full without any pinching or

shrinking, and the skeleton curve goes through the elastic stage, elastic-plastic stage, and descent stage, with
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good ductility. The yield displacement angle and ultimate displacement angle meet the standard specifications.

The equivalent viscous damping coefficient of RACSTC during the failure stage ranges from 0.49 to 1.07, indi-

cating that they have good deformation performance and seismic resistance. The research results can provide

guiding reference for the practical application of recycled concrete filled steel tube components.

Key words: recycled concrete filled steel tube; low cycle reciprocating loading; hysteresis curve; skeleton curve;

ductility

Citation format: ZHU M, CHEN Z, WU X G, et al. Experimental study on seismic behavior of recycled
aggregate concrete filled circular steel tubular long column[J]. Journal of East China Jiaotong University, 2025, 42

(5):21-29.

B 25 T 3RS A AT IRAEL L AT B At 8% it A 15 11
KR, KA R A A SRR B F A AR
Hi DX R R U Y, R, AR SR Y AP
A= R R 3 SR VIR ok . AR TR EE
FLBUR SR HRD SR g0 AR, oy 2 bERER
WNRESE TR EE P R TRAMX BE R N AR TR
A LERI RGBT AT DR AL A
BT AN A TR A AL SR AT B B
ik BE, [FIRAH R T 2 2 B Mt 457

Hh R H T ORI B BRI B IR
RAEC AR B WS M AR K
(RACSTC) () F1 5447 R FBL A2 Pk | HL7E 45 44 1
FHJZ T ATy 5 M8 ) S8 FE 1R 47 8 R 1Y) 52 35
58 B BT ARSI Yang ™ BT T 10 4R
RACSTC Fl 4 i VR e L4 il , 2R
TR 56 i 45 R B, RACSTC By Z 1 it 58
A5 T TR RE AR AR AL, o] e R R B X
Tang!™ """MF 55 T il o] FE 46 Fb L P2 RN BE £ 9
JEE A B B AR 4 IR B A TR 6 RACSTC $1 7%
Rk R, K PR RACSTC 3 H 5K A9
HFERAE ), (L AE R R B R A, R4 T
B I RACSTC A8 JE A i Jy 0 55 3 F HL A% 2%
(1) RACSTC Bt 5% 1 58 19 T AR AL X" 21
T — o A T 2R 4k A A BR Oy R AR AL ] T
RACSTC ¥t = Pk e vF Al , 07 5o A s #E A
LR AR RN 5 4 AR B 7 M RE 1S AR /N

YT AR R F A A AR b X T
KAFAG 1, T BR300 5 M B A, R I A A s kit
— AR T ) 55 BT R M R S AR AR AR Ty, N
K4 HL 55 K A RACSTC Hii P R J ik — 28 A F

5%, NHETFRACSTC 7EHLE £ & X N T 8 5
VREE  FFE T 1043 RACSTC % 8 4 5 4% 56,
WAFRSE T il b 5 045 BE R X IS 800 A8 1k
X RACSTC HUZAT R B EAR S

1 REAHER

1.1 i HFigit

Sty AR AR R, B S AR RS AR
PEXT HE, B i IR HIE T4 2 700 mm SME dh
203 mm AN XA R0 B H, BEMTS AE3)
A hng b ZPEL AR TR A BE 25 1 980 mm, 40 [&]
1o &S8R 1, Hd  LE LT.LW &
HIR A 0 B0 BE RS ¢ 43314 8 .10 .12 mm,

1 REGItSHE

Tab.1 Table of design parameters of specimens

i ﬁﬁﬁjﬁm dimm tmm Himm HUEE
LE-1 100 203 8 1 980 0.2
LE-2 100 203 8 1 980 0.4
LE-3 100 203 8 1 980 0.6
LT-1 100 203 10 1 980 0.2
LT-2 100 203 10 1 980 0.4
LT-3 100 203 10 1 980 0.6
LW-1 100 203 12 1 980 0.2
LW-2 100 203 12 1 980 0.4
LW-3 100 203 12 1 980 0.6

LW-3-C 0 203 12 1 980 0.6

FET (W TREE L Z5 AR ) (GB 50936—
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Tab.2 Calculation results of test axial pressure

R ] " "/
e l\j[[Pa I\{IPa I\ﬁPa
LE-1 283 50.7 339 1.488 20064 0.2 401.3
LE-2 283 50.7 339 1.488 20064 0.4 802.6
LE-3 283 50.7 339 1.488 20064 0.6 1203.8
LT-1 283 543 363 1.796 22943 0.2 4589
LT-2 283 543 363 1.796 22943 04 917.7
LT-3 283 543 363 1.796 22943 0.6 1376.6
LW-1 283 50.3  33.6 2229 2619.7 0.2 5239
LW-2 283 50.3  33.6 2.229 2619.7 0.4 10479
LW-3 283 50.3  33.6 2229 2619.7 0.6 15718
LW-3-C 283 51.6 345 2229 2619.7 0.6 1572.0
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Fig.1 Specimen structure
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Tab.3 The physical property of coarse aggregate
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KIREHE 5~20 1456 2 861 0.83
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Tab.4 Concrete mix ratio

Ao R/ (kg/m?)
3 =) bie |-
RIS AR =" ® WL R
LE 0.53 185.04 349.07 640.11 1226.17 0

LT 0.53 185.03 349.08 640.11 1226.24 0
Lw 0.53 184.39 347.83 637.86 1221.88 0
LW-3-C  0.53 209.92 395.80 663.63 0 1179.36
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Fig.2 Loading device
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Fig.3 The specimen of each surface (top view angle)
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Fig.5 Strain variation curve of LE-1 specimen
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Fig.6 Hysteresis curves of the specimen
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Tab.5 Table of fitting parameters and correlation

coefficients
Z%g Al A2 X d, R
LE-1 -47.108 49.449 -0.048  9.010 0.992 28
LE-2 -52.442 51.930 -0.930 9.854 0.986 56
LE-3 -48.974 54.826 0.679 7.158 0.971 54
LT-1  -58.740 58.857 -0.948 11.892 0.994 75
LT-2 -54.042 55962  0.123  6.422 0.99286
LT-3 -49.213 60.984 1.214 4987 0.940 49
LW-1  -71.528 72.752 -0.987 17.601 0.996 59
LW-2  -64.978 73.071 1.089 8.409 0.971 98
LW-3  -69.811 72.940 0.109 7.610 0.986 15
LW-3-C -66.182 69.458 8.104 xe™* 6.186 0.94824
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Fig.8 Comparison of skeleton curve fitting results
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Tab.6 Eigenvalues of specimen skeleton curves
i g n #/mm PJ/KN A/mm P /kN A /mm PJ/KN A/mm u o, 0,
LE-1 0.2 8 36.62 17 54.93 51 118.76 136 8 0.0085 0.068 0
LE-2 0.4 8 36.00 16 58.10 48 42.50 96 6 0.0080 0.048 0
LE-3 0.6 8 39.75 14 60.46 42 47.20 84 6 0.0070 0.042 0
LT-1 0.2 10 39.99 19 61.20 57 52.83 114 6 0.009 5 0.0570
LT-2 0.4 10 50.00 18 60.00 36 49.70 90 5 0.009 8 0.049 0
LT-3 0.6 10 53.30 17 70.70 34 49.69 85 5 0.0085 0.042 5
LW-1 0.2 12 50.40 24 83.70 96 73.53 144 6 0.0120 0.072 0
LW-2 0.4 12 62.90 22 82.00 44 61.00 110 5 00110 0.0550
LW-3 06 12 65.67 18 79.30 54 62.00 90 500090  0.0450
LW-3-C 0.6 12 68.00 20 84.33 40 48.80 100 5 0.0100 0.050 0
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