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Fig. 2 Section of beam and column(Unit:mm)
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Fig. 3 Bending moment and rotation angle of the joint
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Tab.2 Material properties of steel
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Fig.5 Reinforcement diagram of composite floor(Unit:mm)
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Fig. 6 Scheme of substructure interaction
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Tab. 3 Error analysis
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Fig. 13 Residual deformation of beam-column joint
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Tab.5 Maximum shear force of beam- and column-end
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Tab. 6 Position of strain gage
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Fig. 14 Monitoring point arrangements(Unit: mm)

Tab.7 Maximum strain of monitoring points

x7 WRERREE

P FE U 4% 5 5 / e FE T 28 48505 3 /e

1~16 821.9 931.9
17~32 893.5 558.8
33~36 622.2 578.6
41~44 637.2 827.5
45~48 322.5 260.3
53~56 387.3 375.5
37~40 80.0 91.1
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57~68 558.6 432.9
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81~96 1460.3 1095.0
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Tab.8 Maximum moment of beam- and column-end cal-

culated by FEM
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Tab.9 Maximum shear force of beam- and column-end
calculated by FEM
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Pseudo-dynamic test on CFDST composite frame

HUANG Licmgl'2 , GUO Lei', LU Fei', PU Yi-fan' , WANG Jing-fen(gr"2
(1.College of Civil Engineering, Hefei University of Technology, Hefei 230009, China; 2.Anhui Key Laboratory of
Civil Engineering Structures and Materials, Hefei 230009, China)

Abstract: The concrete-filled double skin steel tubular (CFDST) column and steel-concrete composite beam connected by high-
strength blind bolt is a new assembly type frame composite structure. Applied the OpenSees software and MTS servo-hydraulic
loading device, a multi-story frame pseudo-dynamic test is conducted for investigating the dynamic response evaluation of compos-
ite structure and deformation-failure detection of test specimen under a rare earthquake, where the vulnerable bottom two-story
frame 1s assigned as test specimen. The axial force loading with horizontal follow-up capability is one of technical difficulties in the
pseudo-dynamic test. The simplified boundary with omitted axial force and the approximate boundary with horizontal follow-up axi-
al force are compared. The test results show that under the rare earthquake, the beam-column joint of composite frame will reach
the bending collapse first. The joint rotation dissipates the seismic energy, thereby avoiding plastic hinge at the beam ends. Using
the high-strength blind bolt, the beam-column joint belongs to semi-rigid joint, which results in a larger layer displacement angle of
composite frame than the 2% restriction of the code for seismic design. The axial force is slightly beneficial to increase the horizon-

tal stiffness of CFDST column, the loading scheme of omitting the axial force is an acceptable boundary simplification.
Key words: pseudo-dynamic test; CFDST ; composite structure ; OpenSees finite element
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