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Abstract; To study the difference in seismic performance between Enhanced Recycled Coarse Aggregate (ERCA)
concrete columns and Natural Coarse Aggregate (NCA) concrete columns, five reinforced recycled aggregate
concrete columns and three ordinary concrete columns were designed and fabricated, and the specimens were tested
under low cyclic loads with the axial compression ratio and volume stirrup ratio as parametric variables. The results
showed that the specimens experienced two failure modes, namely, bending-shear failure and bending failure. The
lateral bearing capacities of ERCA columns increased compared to those of NCA columns corresponding to the axial
compression ratios of 0. 10, 0. 25, and 0. 40, respectively, indicating that this strengthening method could provide
a significant increase in bearing capacities. Increasing the volume stirrup ratio could enhance the bearing capacity
and deformation capacity, decrease the strength degradation and stiffness degradation rate, and improve the seismic
performance for ERCA columns.
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Tab. 2 Basic mechanical properties of coarse aggregate

T FM B kg - m HEFL3E B /kg + m° 10min B K&K/ % 24h WK H /% SR bR/ %
ERCA 2 429.2 1183.7 1. 64 2.71 16. 8
RCA 2 415.9 1210.5 2.53 3. 68 18.1
NCA 2 701.3 1 444.4 — 0. 82 6.2
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Tab. 3 Properties of concrete and reinforced materials
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Fig. 1 Cross section and reinforcement of test piece
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Tab. 4 Component dimensions and parameters

2 R KhrAE R /mm FEAE/mm RKIREE B RBURCHER /0 S BAR/mm fi B ) BE /mm
NCA-0. 10-1. 99 1 060 900 0. 10 3.6 1.99 10 75
NCA-0. 25-1. 99 1 060 900 0.25 3.6 1.99 10 75
NCA-0. 40-1. 99 1 060 900 0. 40 3.6 1.99 10 75
ERCA-0. 10-1. 99 1 060 900 0.10 3.6 1.99 10 75
ERCA-0. 25-1. 28 1 060 900 0.25 3.6 1.28 8 75
ERCA-0. 25-1. 66 1 060 900 0.25 3.6 1.66 10 90
ERCA-0. 25-1. 99 1 060 900 0.25 3.6 1.99 10 75
ERCA-0. 40-1. 99 1 060 900 0. 40 3.6 1.99 10 75
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Tab. S5 Concrete mix ratio
K /kg HLHE R kg
W 7" W8 /k b /k
R KR b KB/ g WK o ¥ /kg ERCA RCA NCA
ERCA 0. 48 398 19 192 635 1 180 —_ —_
RCA 0. 48 398 30 192 635 —_ 1 180 —_
NCA 0. 48 398 — 192 635 — — 1 180
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Fig. 2 Schematic diagram of the loading device
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Tab. 6 Experimental measured characteristic values and displacement ductility coefficient
- bl FEH A e HR A WA A5, R BR A HETE R AL
A./mm  P./kN A,/mm P,/kN  Apw/mm  P../kN A,/mm P,/kN sa

NCA-0. 10-1. 99 it 0. 32 8.58 5. 71 52.13 37.30 71.03 46.57 60. 38 8. 01
Hi 0. 20 10. 00 5. 83 53.29 42. 84 62.12 45. 81 52. 80

NCA-0. 25-1. 99 i 1.77 57.94 5.72 91.95 15. 38 119. 10 31.92 101. 24 5.08
1A 2.12 40. 00 7.51 88.92 19. 65 107. 26 35.39 91.17

NCA-0. 40-1. 99 b 3.21 60. 00 7.77 128. 11 16. 55 159. 33 31. 05 135.43 4. 05
Hi 0.11 32.42 7.68 97.29 26. 82 118.09 31.63 100. 38

ERCA-0. 10-1. 99 i 0. 55 10. 00 5. 64 58.03 19. 88 75.72 40. 54 64. 36 7.90
A 0.12 7.14 5.01 40. 45 39. 06 71. 10 43. 64 60. 44

ERCA-0. 25-1. 28 Hi 0.49 15.41 5.93 79. 06 18. 56 102. 13 31.97 86. 81 6.51
$i 0. 04 13. 38 4.71 62. 84 17. 06 105. 70 37.26 89. 85

ERCA-0. 25-1. 66 (i 0.41 17. 34 5. 31 84. 34 18. 11 110. 50 38. 14 93.93 7.15
A 0.42 20. 00 5.03 75. 37 15. 56 109. 30 35.77 92.91

ERCA-0. 25-1. 99 b 0. 39 20. 00 4.73 88.08 20. 89 125. 90 44.75 107. 02 7.61
Hi 0. 74 18. 25 6. 88 80. 85 22.52 103. 34 43.57 87. 84

ERCA-0. 40-1. 99 b 0.53 13. 44 9.73 113. 10 23.31 145. 67 36. 21 123. 82 4.03
€A 0.02 18.58 7.74 116. 16 17. 16 143.23 34. 27 121.75
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Fig. 9 Comparison of column stiffness degradation
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Fig. 10 Comparison of equivalent viscous damping coefficients
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