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Experimental Study on Seismic Behavior of Square Concrete-filled
Steel Tube Column with End Ribs

WANG Mengfu', YANG Mian
(College of Civil Engineering, Hunan University, Changsha 410082, China )

Abstract: In order to improve the bearing capacity and ductility of square concrete-filled steel tube
(CFST) column, this paper proposed a new structure scheme, adding ribs at the end of CFST column.
Three CFST columns with end ribs were designed and produced.Pseudo static test was conducted,and seis-
mic behaviors including the bearing capacity, hysteresis curves, skeleton curves and displacement ductility
were obtained. Compared with the conventional CFT columns, experimental results indicated that the hys-
teretic loop curve of the test specimens dissipated large energy,and the decline of the skeleton curve was
not significant. The ultimate displacement increased obviously by 44.4%,65.3% and 29.3% , respectively.
The ductility increased by 27.0%,51.3% and 6.7%, respectively. The CFST columns with ribs exhibited
good energy dissipation capacity and their seismic performance was significantly improved with larger duc-
tility.
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Tab.1 Steel material indicators

JEBE /mm fy/MPa f/MPa E./GPa
269.5 389.6 182.2
6 263.7 376.5 180.2
10 239.1 359.8 179.2
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Tab.3 Specimen basic parameter list

s BXeXL/(mmXmmXmm) b/mm ty/mm  fo/MPa  f,/MPa £ N/kN N./kN n
DL-4L 250X 4X1 500 50 4 38.6 269.5 0.8 1 149.9 3 159.1 0.36
DL-6L 250X 6X1 500 50 6 38.6 263.7 1.1 1637.1 3 662.5 0.45
DL-10L 250X10X1 500 50 10 38.6 239.1 1.8 871.6 4 587.5 0.19
RT-4M 250X4X1 500 — — 36.5 265.0 0.6 1 002.0 2 752.7 0.36
RT-6H 250X 6X1 500 — — 36.5 317.6 1.1 1 569.0 3510.1 0.45
RT-10L 250X10X1 500 — — 36.5 242.2 1.5 737.0 3 878.9 0.19
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Fig.5 Loading-displacement skeleton curves
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Fig.6 Stiffness degradation curves

2.5 fIBEMEREST

A4 R A R — AR R PO
I R faf 80 A AR A 189 Jet AR 52« CH90 a1 32
2R 5 I KA K - B3 s AR W BB A R 7K
AR R RER] 85% P B YL A% » w AR SEME R
Bou=A./A, 0 HIRLIFE .

3 4 AT

1) Sty Ay i 7 0 A8 TR 26 b A X 3 3 N
TRBE T AE IR — e B I 2 5.

2) Vil s B B A TR R R R G A
PETRTRE AT 19 I T R B R R EE i 42 s i
DL-4L.DL-6L, DL-10L %} F RT-4M, RT-6H,

RT-10L ) 4 P 2 504 3K 1 27.0%.51.3%.
6.7%.

F4 ABER—ME

Tab.4 The test result

WS Po/kN Ay/mm A,/mm 7 q
DLA4L 170.2 15.6 73.5 4.7 1/20
DL-6L 181.3 12.1 71.3 5.9 1/21
DL-10L 286.5 17.8 85.6 4.8 1/18
RT-4M 147.0 13.8 50.9 3.7 1/30
RT-6H 188.0 11.1 43.1 3.9 1/35
RT-10L 231.0 14.8 66.2 4.5 1/23
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