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Experimental study on seismic behavior of concrete-filled
square steel tubular column to U-shaped steel-concrete
composite beam joints with separated internal diaphragm
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(a. School of Civil Engineering; b.Key Laboratory of New Technology for Construction of Cities in Mountain Area,

Ministry of Education, Chongqing University, Chongqing 400045, P. R. China)

Abstract: To study the seismic behavior of concrete-filled square steel tubular column to U-shaped steel-
concrete composite beam joints with separated internal diaphragm, four joint specimens were tested under cyclic
loading. The test parameters are the diaphragm type and the connection forms at the beam-column interface.
The hysteric behavior, ductility, energy dissipation and deformation were analyzed and suggestions the
designing the reinforced plate were provided. Test results indicate that the beam bending failure occurred in all
specimens, and the hysteric curves show an inverted S-shape, with an obvious pinch effect. The displacement
ductility coefficient ratio is between 2.3-3.1, the elastic limit of inter-story drift rotation is between 1/68-1/53,
the elastic-plastic limit of inter-story drift rotation is between 1/28-1/19, and the equivalent viscous damping

coefficient is between 0.12-0.16, indicating that the specimens show good deformation and energy dissipation
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capacities. Changing the type of diaphragm has little effect on the load-carrying capacity of the specimen, but

compared with the traditional internal diaphragm joints, the energy dissipation capacity of the weak axial internal

diaphragm joints is decreased. Strengthening the beam-column connection can alleviate the stiffness degradation

and effectively improve the bearing capacity and energy dissipation capacity of the joints.

Keywords: concrete-filled steel tubular column; U-shaped steel and concrete composite beam; separated

internal diaphragm joint; cyclic loading test; seismic performance
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Fig. 1 Construction and addition of joint
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Fig.2 Yield mechanism of joints under tensile force
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Fig. 3 Failure mode of reinforced plate
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WA M Poy/ Aw/ P/ 4/ Praxy/  Praa 0, 0, E/
) P/kN A,/mm b u . 8
R kN mm KN  mm Py [0.)=1/250 [4,]=1/50 (kN-m)
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Fig.8 R-A, curves of specimens
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Table 4 Test data of the beam

rF B Ruw/  Muwd  Ruwy/ K, LA
% By kN (kN'm) kN EL/L X
I 107 144 136 6.1 0.79
Wil
Pyl 170 230 138 5.3 1.23
- IE 105 142 136 5.7 0.77
24 170 230 138 3.7 1.23
- E2 4 114 154 136 8.5 0.83
/ M 176 238 138 3.9 1.28
1E AR 145 196 136 11.4  1.07
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S 174 235 138 7.5 1.26
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Fig.9 Energy dissipation curves
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Fig. 10 Comparison of degradation curves
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