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Experimental research on seismic behavior of steel reinforced
concrete column-steel truss beam composite joints

FAN Jiansheng ', TAO Muxuan', NIE Jianguo', LI Ting®, ZHAO Nan’
(1. Key Laboratory of Structural Engineering and Vibration of China Education Ministry,
Tsinghua University, Beijing 100084, China;
2. Beijing Institute of Architectural Design, Beijing 100045, China)

Abstract: An experimental research was conducted on seismic behavior of steel reinforced concrete column-steel truss
beam composite joints, in order to support the design of the China Science & Technology Museum. Strength, stiffness,
ductility, energy-consuming capacity and deformation property were comprehensively evaluated based on the results of
reversed cyclic loading tests on four models divided into two groups. The satisfying seismic behavior of steel reinforced
concrete column-steel truss beam composite joints was verified by the test results. Furthermore, the influence of
different failure modes on the seismic behavior of the joints and the influence of stud layout on the deformation
compatibility of steel and concrete were discussed respectively. It is found that flexural failure at the beam end results
in superior seismic behavior than shear failure at the joint region does, and whether the studs are laid in the steel
reinforced concrete column makes no difference on the compatibility of steel and concrete. Nonlinear time-history
analysis and seismic behavior evaluation of the overall structural system of China Science & Technology Museum are
based on the research work completed in this paper. Conclusions drawn in this paper are helpful for the application of
steel reinforced concrete column-steel truss beam composite joints.
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Table 1 Material properties of steel plates
MRS /mm R/ MPa ARBRSRE/MPa  SEMR 58 L
10 341.3 505.3 31.1% 1. 48
12 339.6 518.9 45.0% 1.53
14 348. 6 539.0 27.3% 1.55

*2 WMEHMEREER(FHE)

Table 2 Material properties of reinforced bars
200 HAME BRI/ MPa HFRSEEE/MPa  HRJE FL
b3 FE4 7 323.1 432.4 1.34
D16 G 372.3 543.3 1.46

*£3 EBELIHFME(150mm x 150mm x 150mm )
MEEEFEHE

Table 3 Average cubic compressive strength of concrete
(150mm x 150mm x 150mm )
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Fig. 10  Failure mode of SRCTJ1-2
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Fig. 11 Crushing of concrete at joint region of SRCTJ1-2
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Table 4 Yielding strength and ultimate strength
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Fig.22  Strength degradation of specimens
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Table 5 Displacement ductile coefficient of specimens
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Fig.24 Energy consumed versus number of half cycles
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