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Abstract: The seismic performance of circular steel tube confined steel reinforced recycled
concrete short columns was studied. On the premise of verifying the rationality of the analysis
model, the influence of design parameters such as diameter-thickness ratio of circular steel tube,
replacement rate of recycled coarse aggregate and axial compression ratio on the mechanical

properties of the specimens was considered. The seismic performance indexes such as hysteresis

75 H 85 :2023-02-22

HEE2WH:EHEHRB LS (51678168) ;7 @4 il X M EH R WFFE W H (19C00001) 5
IR HRENEI AW H (2017A030313267) 57 M i BH i1 %135 H (201607010107)

EE B0 R(1964-), 5, T2l 4, B4Z i 4 2 i, E-mail . 787196372@ qq. com,



28

Al LA R

curve, skeleton curve, ductility coefficient, equivalent viscous damping coefficient and the peak
bearing capacity of the specimens were obtained and compared with the existing tests. The results
show that when the parameters such as the replacement ratio of recycled concrete, axial
compression ratio and steel ratio are basically the same, the circular steel tube confined steel
recycled concrete short column shows better deformation and energy dissipation capacity than the
steel recycled concrete column and the circular steel tube steel recycled concrete column. The
replacement rate of recycled coarse aggregate has little effect on the seismic performance index
such as hysteresis curve, which can basically meet the seismic requirements of the project and can
be widely used in the bearing structure of the project. When the replacement rate and axial
compression ratio are the same, with the increase of diameter-thickness ratio, the initial stiffness,
peak bearing capacity and energy dissipation capacity of the elastic stage of the specimen gradually
decrease, but the ductility will be improved to a certain extent, and the ductility deformation
capacity can be increased by 30%-40%. When the replacement rate and the diameter-thickness
ratio are the same, with the increase of the axial compression ratio, the peak bearing capacity and
energy dissipation capacity of the specimens do not change much, and the ductility is getting
worse and worse,

Key words: circle steel tube steel reinforced concrete; recycled concrete column; diameter-thick-

ness ratio; recycled coarse aggregate; replacement rate; axial compression ratio; seismic perform-
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Fig. 1 Comparison between finite element simulation

hysteretic curve and existing test curve
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Fig.2 Dimension of specimen (unit:mm)
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Fig.3 Hysteretic curve of specimen
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Table 3  Ductility coefficient of each specimen
frwes R IR JE RIS Ay/mm W R F Ay/mm SRR A
E 1] 2.82 39.73 14.09
RACSC1 16. 27
[ 2.76 50. 91 18. 45
1E 1] 2.87 40. 61 14.15
RACSC2 16. 35
714 2.82 52.29 18. 54
1E [ 2.90 52.93 18. 25
RACSC3 20. 28
[ 2.76 61.57 22.31
1E [ 3. 04 71.21 23.42
RACSC4 24,22
i [h) 2.83 70. 83 25.03
1E [ 2.62 40. 19 15. 34
RACSCS 17.51
7 [f] 2.62 51.54 19.67
1E |1 2.83 84. 64 29.91
RACSC6 31.92
17 7] 2.90 98. 38 33.92
1E 7] - - -
RACSCT : -
71 11 - - -
iE J1] 2.93 37.34 12. 74
RACSCS8 13. 14
1 1) 2.97 40. 21 13.54
E 2.51 18. 31 7.29
RACSC9 10.92
1 17) 1. 34 19. 49 14,54
IE 7] 9. 00 33.02 3.67
CSTSRRC-6L11) 3.19
171 1] 10. 01 27.02 2.70
. IE 1) 4.70 13.51 2.87
SRRC-107) 3.17
7 1] 5.45 18.86 3.46
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Table 4 Equivalent viscous damping coefficient of specimen under different displacement levels
. . BRI T I 5 AR A B2 R AL
A5
1A 24 3A 4A 5A 6A
RACSC1 0. 351 0.437 0.482 0. 509 0.533 0.633
RACSC2 0. 351 0.437 0. 480 0.508 0.531 0. 630
RACSC3 0.353 0.436 0.478 0. 504 0.525 0.616
RACSC4 0. 354 0.434 0.474 0.498 0.516 0.590
RACSC5 0.365 0. 460 0.513 0. 550 0.579 0.682
RACSC6 0. 347 0.414 0.443 0.458 0. 480 0.542
RACSC7 0. 347 0. 396 0.413 0.415 0.416 0. 459
RACSC8 0. 356 0. 444 0.493 0. 541 0.567 0. 649
RACSC9 0. 354 0.442 0.483 0.531 0.556 0. 647
CSTSRRC-6!1 0. 320 0. 356 0. 380 0. 390
SRRC-10L7] hey=0.074+ hen=0.156, he,0. 210
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