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Experimental study on seismic behavior of steel reinforced recycled concrete
columns with high axial compression ratio

CAO Wanlin, GUO Yanli, QIAO Qiyun, XIE Xiang

(Key Laboratory of Urban Security and Disaster Engineering(Beijing University of Technology ), Ministry of Education, Beijing 100124,China)

Abstract; To study the seismic behaviors of full-scale steel reinforced recycled concrete columns under high axial
compression ratio, the columns with three types of recycled coarse aggregate replacement rate under different axial
compression ratios were designed, and four specimens were experimented on the 40 000 kN multi-function testing
machine under low cyclic reversed loading. The influences of different design variables on horizontal load bearing
capacity, hysteretic behavior, skeleton curves, energy dissipation, deformation and stiffness degradation of
specimens were obtained after observing the mechanical processes and failure patterns. The results show that the
ultimate failure pattern of the four specimens is the bending-shear failure and the hysteresis loop of each column is
relatively plump, indicating that the columns show good energy dissipation behavior. The increase of the recycled
coarse aggregate replacement rate decreases the deformability, but it has little influence on the bearing capacity and
stiffness degradation of the specimens. With the increase of axial compression ratio, the load-bearing capacity,
stiffness and energy dissipation behavior of specimens raise, but the stiffness and bearing capacity degradation
intensifies and the ductility declines acutely. The steel reinforced recycled concrete columns with high axial
compression ratio can still maintain good seismic performance, and this study provides the basis for subsequent
theoretical research and practical engineering application.

Keywords: steel reinforced recycled concrete column; high axial compression ratio; full-scale specimen; low
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Tab.1 Parameters of specimens

RE EARMLER MR ScbRny Bt IR

W5 WRE % mm B A HKltn, Hlbn,
SRRC1 0 1 500 2.92 0.8 0.46
SRRC2 50 1 500 2.92 0.8 0.46
SRRC3 100 1 500 2.92 0.8 0.47
SRRC4 50 1 500 2.92 0.5 0.29
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Fig.1 Geometry dimensions and reinforcement of specimens(mm)
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Tab.2 Mix proportion and properties of recycled concrete
AR ML K R B kg ST TR B BE
VNG
BHRARE 1/ % K e WMEK T RAY WA AR B K Jeu/MPa
0 0.32 434 54 54 757 926 0 175 10.80 63.75
50 0.32 434 54 54 757 463 463 175 10.80 66.55
100 0.32 434 54 54 757 0 926 175 10.80 60.76
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Tab.3  Mechanical properties of steel

JeE SR BE e PR B

AR RN KR

AR fi/MPa  f./MPa  E/10° MPa 7%/107° K &/%
RV 375.0 562.5 2.06 1820 28.5
RS 377.0 565.3 2.06 1830 28.6

b 2290 4305 621.0 2.00 2153 23.0

o 12 fiiffi 3353 552.7 2.10 1597 33.2
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Fig.2 Installation of angle steel
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Fig.3 Test set-up and displacement meter layout
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Fig.5 Location of strain gauge
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Fig.6 The phenomenon of the specimens suffered the bending-shear failure
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Tab.4  Experimental results of specimens
v TFELS et e 5 W A5 e B £ ) . )
u I
P F./kN F,/kN A,/mm F /kN A,/mm F,/kN A,/mm '
777.8 1137.4 22.41 1355.6 39.04 11522 69.08
SRRC1 1/82 1745 1/26 3.10
-739.6 —1085.4 -20.34 -1 347.0 -39.01 -1 128.6 -63.23
726.2 1125.8 17.84 13214 35.16 1114.6 62.99
SRRC2 1/97 1/49 1/28 3.48
-747.5 -1141.8 -18.17 -1334.4 -36.48 -1118.9 -62.28
704.1 1 085.4 16.75 1272.6 33.92 1 081.7 63.75
SRRC3 1/106 1/51 1/29 3.78
-748.6 -1 070.5 -16.27 -1270.7 -35.18 -1074.2 —-59.44
528.2 977.7 22.96 1189.5 39.30 1 000.1 89.00
SRRC4 1/78 1/47 1/20 3.83
-540.3 -992.1 -21.87 -1186.4 -35.68 -1 008.4 -82.67
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Fig.11  Stiffness degradation curves of specimens
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