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Abstract: To enhance the hysteresis behavior of steel plate shear walls (SPSWs) and enable them to effectively dissipate
energy, a novel design incorporating perforated double steel plates with tube stiffeners is introduced. Finite element
models of seven distinct SPSW configurations, including the proposed design, were developed using ABAQUS
software. Comparative assessments were conducted to evaluate the failure modes, hysteretic performance, structural
strength, stiffness, and energy dissipation capabilities of the various SPSW configurations. The findings indicate that
the perforated double steel plate shear wall with tube stiffeners exhibits a high load carrying capacity and favorable
hysteretic performance compared to a wall with the same total thickness of steel plate. The incorporation of steel tubes
as stiffeners between the wall panels enhances buckling restraint and reduces out-of-plane deformation through

strategic placement. Additionally, this design approach mitigates the loss of load-carrying capacity, strength, and
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stiffness resulting from pre-perforation in the wall panels. The utilization of square or round steel tubes as stiffening

elements minimally impacts the load-carrying capacity of the wall. However, square steel tubes exhibit superior

buckling restraint and energy dissipation capabilities. Optimal performance is achieved when employing square steel

tubes as stiffeners in perforated double steel plate shear walls.
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Fig. 1 Schematic diagram of perforated double steel

plate shear wall with tube stiffeners
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Table 1 Parameters of steel plate shear wall models
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Fig. 2 Dimensions of steel plate shear wall finite

element models
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Table 2 Material parameters of ABAQUS model
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Fig. 3 Boundary condition and loading method
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Fig.5 Typical buckling modes of models



48 M A R kR

527 %

a) I PFRIR L
400
300 -
200

b) A FRICHR AR

IKAr 3k / KN

-200 -

w0 b
-40 -30 -20 -10 0O 10 20 30 40
%% / mm
¢) KA - AL Ik
Bo XmE5HEREPLERITLE

Fig. 6 Comparison of the results between test and FEA
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Fig. 7 Comparison of wall failure modes
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Fig. 8 Comparison of

hysteretic curves of steel plate shear walls
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Table 4 Characteristic parameters of load bearing capacity of all steel plate shear walls
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