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Seismic behavior of steel reinforced concrete cross-shaped columns

Li Yanyan', Zhang Weitian'
(School of Civil and Transportation Engineering, Hebei University of Technology. Tianjin 300401, P. R. China)

Abstract: To investigate the seismic behavior of steel reinforced concrete cross-shaped columns, five
specimens with different axial compression ratio and form of steel layout were tested under low cyclic
loading. Hysteretic curves, skeleton curves, ductility performance, rigidity degeneration, and energy
dissipation capacity were analyzed. The effects of axial compression ratio and form of steel layout to
specimens were compared and analyzed. The results showed that with axial compression ratio increasing,
the bearing capacity of specimens became higher, but the ductility and energy dissipation capacity turn to be
lower, and the rate of rigidity degeneration trended to be quicker. Compared with ordinary reinforced
concrete cross-shaped columns, the hysteretic behavior of concrete cross-shaped columns reinforced when
shape steel was improved, the rigidity, ductility performance, bearing capacity and energy dissipation
capacity were enhanced, the degree of failure were alleviated. Therefore, the seismic behavior of steel
reinforced concrete cross-shaped columns was improved significantly. The seismic behavior of specimens of
T-shaped steel combined with square steel tube was superior to solid-web steel reinforced concrete cross-
shaped column except rigidity degeneration.
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Tablel Basic design information, bar and
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Fig. 1 Sectional view of specimens
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Fig.2 Test setup
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Fig.3 loading system
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Fig.5 Hysteretic curves
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Fig. 6 skeleton curves
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Table 3 Bearing capacity, displacement and ductility of specimens
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Fig.7 Curves of rigidity degeneration
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Table 4 Hysteretic loop area of specimens

SRC1 SRC2 SRC3 SRC4 SRC5
(7 /mm i 1] 2 T AR/ (17 /mm i ] 7 THG AR/ (8 /mm i ] 2 T AR/ (17 /mm i 1] 37 1hG AR/ (8 /mm FAE N AV
N ¢« mm) (kN « mm) N« mm) ( * mm) (kN « mm)
0. 54 17.00 2.09 102. 84 1.75 79. 84 1.57 87.14 2.42 125.75
1.62 66. 20 6. 10 496. 35 4. 89 387.82 2.49 183. 32 6.65 561.02
3.47 215.33 8. 86 780. 24 8. 04 871.40 4.10 404. 87 8.05 541.48
6.07 535. 87 17. 54 3 337.42 15.58 3 167.56 8. 24 1 287.75 15. 68 2 920. 38
11.91 1978.15 26.11 5 804.91 24.18 5 876. 44 15. 85 3 551.44 24,07 5 633.57
17.97 3 887.31 34. 64 9 302.41 32. 69 9 036.97 24.75 6 691. 05 31.71 8 525.98
25.62 4 638.53 43.43 11 286. 85 39.58 10 680. 97 32. 46 9 356.45 40. 16 9 008. 88
51.55 11 078. 24 41.73 13 557. 32
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