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Shear Performance of Frame Beam and Shear Wall
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Abstract ; This paper was proposed to study the shear performance of frame beam and shear wall
connected by concrete filled steel tubular keys ( CFSTK) and provide design basis for engineering
applications. ABAQUS was applied to compare the shear performance of the beam-wall structure
connected by CFSTK and cast-in-site ( CS ). Former’ s shear mechanism and performance
influencing factors were analyzed. The results show that ; the bearing capacity and ductility factor of
the beam-wall structure connected by CFSTK increased by about 10% and 34% respectively
compared with CS. The initial stiffness is increased by 8.44% from Q235 to Q390. The ductility
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factor is increased by 17. 73% from 100mm to 120mm in section height. The bearing capacity is

increased by about 15% for every 2mm increased in section thickness. The influence of section

length and concrete strength grade on load capacity , initial stiffness and ductility factor are all less

than 15% . The longitudinal distance has almost no effect on its shear performance. It can be

concluded ; the shear performance of the beam-wall structure connected by CFSTK is better than

CS. The steel strength and section thickness are the main factors affecting the initial stiffness and

bearing capacity , respectively.

Key words: concrete filled steel tubular keys ( CFSTK) ; frame-shear wall structure ; beam-wall

specimen ; shear behavior ; FEM
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Fig.5 The comparison of cracks developing trends between simulation and test
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Table 2 The parameters and calculation results of specimens

Rk fe/ 1/ D/ H/ L/ S/ Py/ P/ K/
pras MPa MPa mm mm mm mm kN KN (KN-mm™!) a
C-1 C30 Q235 4 100 100 275 671.38 773.42 615.76 2.03
C-2 C40 Q235 4 100 100 275 722. 15 831.57 622. 18 2.01
C3 C50 Q235 4 100 100 275 754. 14 878.24 628. 21 1.99
Y-1 C30 Q235 4 100 100 275 671.38 773.42 615.76 2.03
Y-2 C30 Q345 4 100 100 275 817. 84 939. 47 638. 21 2.01
Y-3 C30 Q390 4 100 100 275 894.32 1 027.99 667.71 1.99
D-1 C30 Q235 4 100 100 275 671.38 773.42 615.76 2.03
D-2 C30 Q235 6 100 100 275 786. 21 891. 83 616.77 1.91
D-3 C30 Q235 8 100 100 275 849. 28 1 009. 80 618. 18 1. 88
H-1 C30 Q235 4 100 100 275 671. 38 773.42 615.76 2.03
H-2 C30 Q235 4 110 100 275 734.73 840. 37 640. 26 1.99
H-3 C30 Q235 4 120 100 275 762. 51 881.39 647.13 1.96
L-1 C30 Q235 4 100 100 275 671. 38 773.42 615.76 2.03
L-2 C30 Q235 4 100 120 275 692. 53 802.92 614. 54 2.25
L-3 C30 Q235 4 100 140 275 745.02 857. 41 613. 15 2.39
S-1 C30 Q235 4 100 100 200 653. 10 752. 36 614.91 2.04
S-2 C30 Q235 4 100 100 225 661. 47 762. 00 615.26 2.04
S-3 C30 Q235 4 100 100 275 671.38 773.42 615.76 2.03
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