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Abstract: In view of the poor ductility and low bearing capacity of recycled aggregate concrete
(RAC) compared with ordinary concrete, using the restraint effect of steel pipe and reinforcement
cage on RAC, the reinforced recycled concrete was poured into the circular steel tube to form
reinforced recycled aggregate concrete-filled circular steel tubular (RRACFCST) stub columns.
Based on the limit analysis method, hoop theory and twin shear unified strength theory, the
double restraint effect of steel pipe and reinforcement cage were considered, and the calculation

methods for axial compression bearing capacity of circular steel tube reinforced recycled concrete
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stub columns including steel tube diameter thickness ratio, restraint effect coefficient, steel ratio
and replacement rate of recycled coarse aggregate were proposed. On the basis of theoretical
derivation, the nonlinear of short column and the influence of slip between steel tube and recycled
concrete was considered, the finite element software ABAQUS was used to model and analyze the
circular steel tube reinforced recycled concrete stub column. The theoretical formula value, finite
element simulation results and relevant literature test data were compared to verify the validity
and applicability of the formula. The results show that the axial compression bearing capacity of
recycled concrete filled circular steel tubular stub columns with reinforcement cage is about 10%
higher than that of recycled concrete filled circular steel tubular stub columns. The research
conclusion can provide a theoretical basis for practical engineering application.
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Fig. 1 Longitudinal Section Internal Forces of

RRACFCST Stub Column
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Tab.1 Values of Effective Lateral Restraint Stress P
R £y (MP By P it/ MPa

r 195 215 235 255 275 295 345 390 420

30 8. 43 9.29 10. 16 11.02 11. 89 12.75 14.91 16. 86 18.15

35 7. 30 8. 05 8. 80 9.55 10. 29 11.04 12.91 14. 60 15.72

40 6. 44 7.10 7.76 8.42 9.08 9.74 11. 39 12. 88 13.87

45 5.76 6. 36 6.95 7.54 8.13 8.72 10. 20 11.53 12.41

50 5.22 5.75 6.29 6.82 7.36 7.89 9.23 10. 43 11.24

60 4. 39 4. 84 5.29 5.74 6.19 6. 64 7.76 8.77 9.45

70 3.79 4.17 4.56 4.95 5.34 5.73 6.70 7.57 8. 15

80 3.33 3.67 4.01 4. 35 4.70 5.04 5.89 6.66 7.17

90 2.97 3.28 3.58 3. 89 4.19 4.50 5.26 5.95 6. 40

100 2.69 2.96 3. 24 3.51 3.79 4. 06 4.75 5.37 5.78

120 2.25 2.48 2.71 2.94 3.17 3. 40 3.98 4,50 4,85

140 1.94 2.13 2.33 2.53 2.73 2.93 3.43 3.87 4,17
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Fig. 6 Sketch of Meshing for Each Part of Stub Column
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Tab.2 Comparison of Test, Simulation and Formula Results of Ultimate Bearing Capacity

B K IR IR R WEME NN | B N/KN | A8 N/kN N¢/Ny Ni/N, N./N
A1(N32LB-C) 1052.613 1077.683 1031.338 0.98 1.02 0.96
A2(N60LB-C) 1509. 465 1466.116 1391. 206 0.92 0.97 0.95

SCHkL25]
A3(N32LS-C) 1041. 626 1 020. 033 1025.533 0.98 0.98 1.01
A4(N60LS-C) 1 472,677 1 410. 663 1 385.983 0.94 0.96 0.98
A5(CA-1) 517.530 515. 652 510. 351 0.99 1. 00 0.99
AB6(CA-3) 522. 240 508. 460 515.798 0.99 0.97 1.01
CHk[26] AT(CA-5) 519. 930 498. 635 513.123 0.99 0. 96 1.03
A8(CA-T) 530. 880 519. 104 541, 281 1.02 0.98 1.04
A9(CA-10) 540. 960 522. 962 542.182 1.00 0.97 1.04
A35 578. 653 550. 215 0.95
IR 40 5 50 717 A36 543. 630 555. 455 1.02
PR EE L A37 546. 767 552. 855 1.01
KA A38 579. 943 580. 222 1. 00
A39 579.915 581. 054 1.00
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