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Numerical Simulation and Parameter Analysis on Seismic Behavior

of Composite Concrete and Double Steel Plates
Shear Walls with Binding Bars
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Abstract: In order to study the seismic behavior of composite concrete and double steel plate shear
walls with binding bars, sixteen specimens were tested under reversed cyclic lateral load, and the numeri-
cal simulation by using the analytical software OpenSees was also conducted for the composite concrete and
double steel plate shear walls. On the basis of experimental and numerical analysis, the main parameters
affecting on the seismic behavior of the composite shear walls were evaluated. All the results indicate that
the factors of aspect ratios, axial compression ratios, and binding bar spacing significantly affect the seis-
mic behavior of the composite shear walls. As the aspect ratios of the composite concrete and steel plate
shear walls increase, the initial stiffness, peak load, yield load, post-yield stiffness, and energy dissipation

capacity decrease obviously. The axial compression ratios exhibit an effect on the degradation of the post-
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yield stiffness. In addition, the close spacing of binding bars can improve the bearing capacity and energy

dissipation capacity of the composite shear walls, and reduce the degradation of the post yield stiffness.

Key words: composite concrete and double steel plates shear walls; seismic behavior; numerical simula-

tion; aspect ratio; axial compression ratio; binding bar spacing
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Fig. 1 Test setup
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Fig. 3 Failure process and modes
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Fig. 4 Cyclic stress-strain relationship of concrete
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Fig. 5 Cyclic stress-strain relationship of steel
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Fig. 7 Lateral force-displacement hysteretic loops
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Fig. 8 Changes in the relationship
between different aspect ratios
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