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Behavior of Steel-jacket Retrofitted Column
with Recycled Aggregate Concrete under Eccentric Loading
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(1. School of Civil Engineering and Transportation,South China University of Technology,Guangzhou 510641,China;
2. State Key Laboratory of Subtropical Building Science,Guangzhou 510641 ,China )

Abstract:In order to achieve the goal of green building, the idea of steel-jacket retrofitted RC columns
with recycled aggregate concrete was proposed. Tests of 1 original column, 3 retrofitted columns under ax-
ial compressive loading and 8 retrofitted columns under eccentric loading were conducted. It is found that
after retrofitted by steel-jacket and recycled aggregate concrete, the bearing capacity and deformation per-
formance of the RC column are significantly improved, where the relative bearing capacity is increased by
1. 12 times on the average. The effect of recycled coarse aggregate replacement ratio on eccentric bearing
capacity is not obvious, while the mid-span strain of steel-jacket increases slightly when the replacement
ratio grows under large eccentricity. The peak loads of the retrofitted column with preload appear earlier,
which shows a negative effect on deformation performance. Besides, the influence of the eccentricity is

similar to that of the concrete-filled steel tubular column: as the eccentricity increases, the bearing capacity
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decreases and the compression-side strain of steel-jacket increases, and this trend becomes stronger when

the replacement ratio increases. Finally, according to the comparison of design codes and the researches,

eccentric bearing capacity calculated by EC4 is most consistent with the test results for this kind of retrofit-

ted columns.

Key words: steel jacket; recycled aggregate concrete; strengthening; eccentric compression test
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Tab.1 Parameters and test results of the specimens
e e ! 7 fe E. Py BB WB% P/KN P, PP
“ /mm  /mm /% " /MPa  /MPa  /kN  Z¥0 ks s P/kN /kN  P/P, &
BO 0 1 000 — - - - - — — — 1512 — — 0.004 9
Al 0 1 000 0 0 29.8 29 029 4127 0. 81 LT 4 855 4 941 0.98 0.020 0 0.007 6
A2 0 1 000 25 0 28.3 27 226 4072 0.83 i T 4 382 4 547 0. 96 0.0248 0.014 3
A3 0 1 000 50 0 27.0 26 605 4 024 0. 84 EdiiRTy 4527 4 538 1. 00 0.020 2 0.007 9
Bl 20 1 000 0 0 30. 4 29 029 3 893 0.79 ] i 3 600 4 444 0.81 0.0039 0.0114
B2 40 1 000 0 0 30. 4 29 029 3632 0.79 AR BH & 2 900 3 849 0.75 0.002 8 0.0105
B3 20 1 000 25 0 28.3 27 226 3 816 0.82 R R 3 600 4 562 0.79 0.0035 0.0226
B4 40 1 000 25 0 28.3 27 226 3 555 0. 82 W 3646 3712 0.98 0.0120 0.017 1
BS 20 1 000 50 0 28.2 26 605 3 812 0. 82 B E 4 372 4478 0.98 0.004 9 0.005 6
B6 40 1 000 50 0 28.2 26 605 3 551 0. 82 H i 3 000 3948 0.76 0.003 1 0.016 1
B7 20 1 300 25 0. 24 33.7 28 561 4013 0.75 i A 4 237 4 556 0.93 0.0045 0.016 9
B8 40 1 300 25 0.10 33.7 28 561 3752 0.75 wWE 3804 3 813 1.00 0.0050 0.0055
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Tab.2 Mixing proportions of the retrofitted concrete

e s K K ) 7 K3 W P L
B wirEE 7 ﬁﬁ%}}ih B /fg fﬁf kg * i " ﬁﬁl/kkz "
Al.B1.B2 C30 0 0. 49 0.37 205 422 633 1079 0
A2.B3.B4.B7.B8 C30 25 0. 49 0.37 230 422 634 809 270
A3.B5.B6 C30 50 0.49 0.37 256 422 634 540 540
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Fig. 2 Construction of the specimen with preload
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Tab.3 Material properties of the steel
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Fig. 3 Test set-up and measuring scheme
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Fig. 4  Failure modes of specimens
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Fig. 5 The deflection of the mid-span of the retrofitted
specimens under eccentric loading
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Tab.4 Comparisons of the results predicted by design codes and formulas proposed by researchers

ot IR A R JCJ 01—389 GB 50936 —2014 EC4 AIJ-CFT(1997) ANSI/AISC 360—16 SC#k[10]
%% P,/kN P./kN P./P, Pu/kN P /P, Pu/kN P./P, Pwu/kN Pu/P. Pu/kN P /P, P./kN P./P,
Al 4941 4874 0.99 5992 1.21 4326 0. 88 3794 0.77 3396 0. 69 6 055 1.23
A2 4547 4833 1.06 5 949 1.31 4 280 0.94 3758 0.83 3 356 0.74 6 001 1.32
A3 4538 4796 1.06 5 878 1. 30 4243 0.94 3726 0. 82 3321 0.73 5953 1.31
Bl 4444 3527 0.79 1 573 1.03 3815 0. 86 3168 0.71 3413 0.77 4 825 1.09
B2 3849 3047 0.79 3851 1. 00 3681 0.96 2 848 0. 74 3413 0. 89 4136 1.07
B3 4562 3477 0.76 4524 0.99 3748 0. 82 3113 0. 68 3356 0.74 4752 1.04
B4 3712 2976 0. 80 3774 1.02 3620 0.98 2777 0.75 3356 0. 90 4039 1.09
B5 4478 3469 0.77 4509 1.01 3740 0. 84 3108 0. 69 3 354 0.75 4742 1.06
B6 3948 2978 0.75 3774 0. 96 3617 0.92 2777 0.70 3 354 0.85 4042 1.02
B7 4556 3577 0.79 4619 1.01 3 896 0. 86 3236 0.71 3505 0.77 4897 1.07
BS 3813 3082 0.81 3 882 1.02 3776 0.99 2 906 0.76 3505 0.92 4189 1.10
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