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Equivalent model of steel plate shear walls in shaking table tests

FENG Ligiang', NIU Changlin®. LI Feng®, HE Hanging®. YANG Pu®, LIU Liping®. LI Yingmin®
(1. Gansu Construction Investment (Holdings) Group Co. , Ltd. , Lanzhou 730050, P. R. China; 2. Gansu Construction
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University, Chongging 400045, P. R. China)

Abstract: In the shaking table test of steel frames-steel shear wall system, a problem is that the thickness of the
steel plate shear wall(SPSW) in the scale model is too small. In order to solve this problem, this paper proposes
two equivalent models: concentrically braced frames and 1 shape of steel plate shear walls. Both of the two models
are based on principles of equivalent initial lateral stiffness or bearing capacity of the structure, The finite element
analysis program ABAQUS was used to establish the refined model, using the method of numerical analysis. And
the stiffness, bearing capacity and other seismic performance of the prototype SPSW and equivalent models were
compared and analyzed. The results show the two equivalent substitution models both have good energy
consumption capacity and can solve the problem of small thickness. In addition, the concentrically braced frames
model can only make sure either stiffness or bearing capacity equivalent, but I shape of steel plate shear walls model
can ensure both stiffness and bearing capacity equivalent, which provides some suggestions for the equivalent
models of SPSW in shaking table tests,
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Fig. 2 Finite element model of prototype structure
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Fig. 3 Monotone load-displacement curves comparison
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Table 1 Initial stiffness and ultimate bearing capacity
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Fig.4 Monotone load-displacement curves of prototype structure
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Table 2 Initial stiffness and ultimate bearing capacity

of prototype SPSW
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Table 3 Size of concentrically braced frames equivalent model and errors
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Table 4 Size of 1 SPSWequivalent model and errors
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Fig. 10 Stiffness degradation curves
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