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Experimental study on seismic performance of a novel concrete-
filled square steel tubular spliced columns with grouting anchor

connections
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Hydraulic Engineering, Zhengzhou University, Zhengzhou 450001, P. R. China; 3. Southwest China Research

Institute of Electronic Equipment, Chengdu 610036, P. R. China)

Abstract: A novel design method for concrete-filled square steel tubular spliced columns with grouting anchor
connections is proposed in this paper to increase the assembly efficiency, improve the seismic performance and

reduce production cost of the column members in the steel-concrete composite structures. The seismic
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performances of novel spliced columns with different reinforcement ratios, reinforcement configurations and
column-column joint positions were tested via quasi-static loading test on five spliced columns and one
monolithic cast column with a scale ratio of 2. The results showed that the failure modes and processes of the
novel spliced column members under low cyclic loading are similar to those of the reference member. The
hysteretic curves of the novel spliced columns are full, and the energy dissipation capacity, load bearing capacity
degradation and stiffness were advantageous than those of the reference column member. In particular, the P-
type members with the column-column joint located in the column inflection point area had better ductility and
deformation capacity under the seismic effect. The test results identify that the novel spliced columns designed
method proposed is scientific and has application potential to improve the overall seismic performance of the
steel-concrete composite frame structures.

Keywords: steel tube concrete column; grouting anchor connection; joint position; quasi-static test; seismic

performance
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Table 1 Main parameters for test column members
A G5 SX XL L, n o/ % SR E A S
CFST 200 mm < 10 mm <1 100 mm 0.24
7-B2-812 200 mm X 10 mm > 1 100 mm 200 0.24 2.79 8C12 C8@80
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7-B2-414 200 mm X 10 mm X 1 100 mm 200 0.24 1.90 4C14 C8@80
P-500 200 mm X 10 mm X 1 500 mm 200 0.24 2.79 8C12 C8@80
P-625 200 mm X 10 mm X 1 500 mm 200 0.24 2.79 8C12 C8@80
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Fig. 3 Diagram of assembly process for tested column members
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failing process of member Z-B2-414
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Fig. 12 The strain development process and featuring

failing process of member P-500
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Fig. 13 The strain development process and featuring failing

process of member P-625
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Fig. 14 The schematic of lateral component in axial load
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Table 3 Featuring points for skeleton curves
W 2T 1w L Vi i u
F,/kN A,/mm F,/kN A,/mm F,/kN A,/mm

CFST E ) 194.68 18.12 220. 64 28.79 184.95 52.27 2.88
S Ik 195.15 14. 28 225.09 23.51 192.03 51.61 3.61
/52812 i 1] 207. 85 18. 34 240. 90 30. 08 229. 35 51.38 2.80
2 I 197.57 14.77 232.06 30. 06 229. 50 37.69 2.55
JB2.412 i 192.62 16.76 223.64 37.48 217.25 58. 06 3.46
2 I 182.58 16. 65 211.64 40. 54 198.49 54.07 3.25
JBoA14 1E Ju) 257.48 17.16 286. 98 24.98 192.22 29. 84 1.74
2 I 175.53 13.49 207. 40 30. 00 207. 40 30.00 2.22
P50 1E 1] 133.12 28.15 150. 28 43.66 129.76 73.09 2. 60
2 I 123. 06 27.88 139.47 51.98 118.55 68.42 2.45
Py 1E [ 141.41 30. 25 155.92 44.86 132.53 81. 97 2.71
2 1w 129.52 30. 10 140. 40 44.89 119.59 74.25 2.47
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Fig. 17 Energy dissipation performance for test members
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Table 4 Energy dissipation coefficients for test members
- ; e AL R I E,
0=0.50% 0=1.00% 0=1.50% 0=2.00% 0=2.50% 0=3.00% 0=4.00%
CFST 0.96 0. 66 0.68 0.84 1.09 1.46 1.92
7-B2-812 0.89 0.67 0.77 0.96 1.13 1.36 1.83
7-B2-412 0.92 0.72 0.91 1.07 1.29 1.56 2.12
7-B2-414 1.25 1.08 1.24 0.97 0.87 0.71
P-500 0.73 0.55 0.69 0.80 1.02 1.25 1.88
P-625 0.66 0.50 0.65 0.77 0.93 1.20 1.77
x5 MHEERRABURHY
Tab 5 Degradation coefficient of bearing capacity for test members
KRS &
6=1.50% 6=2.00% 6=2.50% 0=3.00% 6=4.00%
CFST 0.97 0.98 0.92 0.95 0.97
7-B2-812 0.99 0.97 0.99 0.96 0.92
7-B2-412 0.99 0.98 0.98 0.97 0.99
7-B2-414 0.95 0.97 0.93 0.93
P-500 0.99 0.99 0.97 0.85 0.84
P-625 0.96 0.95 0.99 0.98 0.94
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Fig. 18 Stiffness degradation curves for test members
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Fig. 19 Schematic diagram of anchorage of joint
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