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Tab. 1 Related parameters and the measured strengths for specimens

RS | v (%) | Lmm) | D(mm) | ¢ (mm) | L/D | f,(MPa) | f.(MPa) | f«(MPa) a g
CA-0 0 285 88.34 | 2.59 | 3.23 343 420 23.6 0. 1285 1.87
CA-1 10 286 | 88.20 | 2.60 | 3.24 343 420 22.1 0.1292 | 2.01
CA-2 20 286 | 88.20 | 2.67 | 3.24 343 420 21.4 0.1330 | 2.13
CA-3 30 286 | 88.24 | 2.55 3.24 343 420 24.6 0. 1264 1.76
CA-4 40 284 | 88.02 | 2.44 | 3.23 343 420 25.7 0. 1208 1.61
CA-5 50 286 | 88.20 | 2.54 | 3.24 343 420 23.9 0. 1260 1. 81
CA-6 60 287 | 88.20 | 2.43 3.25 343 420 23.1 0. 1200 1.78
CA-7 70 285 88.30 | 2.54 | 3.23 343 420 27.3 0. 1258 1.58
CA-8 80 286 | 88.10 | 2.51 3.25 343 420 28.1 0. 1245 1.52
CA-9 90 283 88.14 | 2.40 | 3.21 343 420 26. 1 0.1185 1.56
CA-10 100 284 | 88.32 | 2.51 3.21 343 420 29.2 0.1242 1.46
CB-0 0 363 | 112.00 | 1.78 | 3.24 357 443 23.6 0. 0667 1.01
CB-1 10 363 | 112.38 | 2.07 | 3.23 357 443 22.1 0. 0780 1.26
CB-2 20 360 | 111.88 | 1.88 | 3.22 357 443 21.4 0.0708 1.18
CB-3 30 361 | 111.70 | 1.65 3.23 357 443 24.6 0.0618 | 0.90
CB-4 40 357 | 112.10 | 2.05 3.18 357 443 25.7 0.0774 1.08
CB-5 50 360 | 112.00 | 1.90 | 3.21 357 443 23.9 0.0715 1.07
CB-6 60 360 | 112.70 | 2.00 | 3.19 357 443 23.1 0. 0750 1.16
CB-7 70 360 | 112.18 | 2.01 3.21 357 443 27.3 0.0757 | 0.99
CB-8 80 363 | 112.16 | 1.98 | 3.24 357 443 28.1 0. 0745 0.95
CB-9 90 364 | 112.08 | 1.92 | 3.25 357 443 26. 1 0.0722 | 0.99
CB-10 100 359 | 113.14 | 2.27 | 3.17 357 443 29.2 0. 0854 1.04
SA-0 0 359 | 121.00 | 3.08 | 2.97 340 428 23.6 0. 0529 1.59
SA-1 10 357 | 121.00 | 3.25 2.95 340 428 22.1 0. 0560 1. 80
SA-2 20 357 | 121.00 | 3.13 2.95 340 428 21.4 0. 0538 1.78
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gk 1
RS | v (%) | Lmm) | Dmm) | t (mm) | L/D | f,(MPa) | f,(MPa) | f«(MPa) a

SA-3 30 363 | 121.00 | 3.06 | 3.00 340 428 24.6 0. 0526 1.51
SA-4 40 362 | 121.00 | 3.16 | 2.99 340 428 25.7 0. 0544 1. 50
SA-5 50 356 | 121.00 | 3.20 | 2.94 340 428 23.9 0. 0551 1.63
SA-6 60 359 | 121.00 | 3.12 | 2.97 340 428 23.1 0. 0536 1.64
SA-7 70 354 | 121.00 | 3.07 | 2.93 340 428 27.3 0. 0527 1.37
SA-8 80 359 | 121.00 | 3.15 2.97 340 428 28.1 0. 0542 1.37
SA-9 90 355 | 121.00 | 3.13 2.93 340 428 26. 1 0. 0538 1.46
SA-10 100 359 | 121.00 | 3.08 | 2.97 340 428 29.2 0. 0529 1.28
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Fig. 2 Failure modes of specimens
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Fig. 3 Curves of axial compression load-deformation for RACFST
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Fig.4 Axial compression secant stiffness of RACFST short columns
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Fig. 6 Combination axial compression stiffness degradation curves for RACFST
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#2 WMEFHARE LM EAEERET
Tab. 2 Axial compression terminal value energy dissipation factor of RACFST

IrWE TR CAO0 CAl CA2 CA3 CA4 CA5 CA6 CA7 CA8 CA9 CA10

e A FERE 0.915 0.915 0.929 0.899 0. 904 0.909 0.896 0.893 0. 886 0. 882 0. 839

A5 CBO CB1 CB2 CB3 CB4 CB5 CB6 CB7 CB8 CB9 CB10

A FETE 0.916 0. 851 0. 880 0.876 0.915 0. 874 0.862 0.876 0. 844 0.827 0. 865

FrwE TR S0 Sl S2 S3 S4 S5 S6 S7 S8 S9 S10

e A FERE 0.765 0.768 0.797 0.788 0.762 0. 822 0.786 0.791 0.775 0.791 0.784
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Influence of Replacement Ratio on Axial Compression
Performance Degradation of Recycled Aggregate
Concrete-filled Steel Tube Short Column

CHEN Zong-ping'?, XU Jin-jun', XUE Jian-yang®
(1. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004, China; 2. Key Laboratory of Disaster

Prevention and Structural Safety of China Ministry of Education, Guangxi University, Nanning 530004, China)

Abstract: In order to reveal the influence of content of recycled coarse aggregate on axial compression
performance degradation of RAC-filled steel tube short columns, taking RCA replacement ratio grade
10% as the main variable parameter, axial compression tests for 22 groups of circular steel tube
specimens (taking diameters 90 mm and 110 mm as the secondary parameter, respectively) as well as
11 groups of square steel tube specimens were carried out. The influence of recycled coarse aggregate
replacement ratio on the performance degradation was analyzed by taking into account the combined
axial compression stiffness degradation, damage and energy dissipation. Results show that
degradation characteristics of recycled aggregate concrete-filled steel tube short columns approximately
present negative exponential function form on non-elastic stage; when RCA replacement ratio is
higher, combined axial compression cumulative damage is rapider than that of specimens with lower
replacement ratio; for circular steel tube specimens with low steel ratio and small ferrule coefficient,
their energy dissipation factor decreases faster and becomes smaller; when RCA replacement ratio
exceeds 50% , the final value of energy dissipation factor of recycled aggregate concrete-filled steel
tube decreases with the increase of replacement ratio.

Keywords: recycled aggregate concrete-filled steel tube; replacement ratio; combined axial

compression stiffness; damage; energy dissipation



