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Abstract Based on the demand of metallic damper optimization design the method to determine hysteretic
model parameters of the steel triangular plate was studied. The theoretical formula of initial stiffness of steel
triangular plate was derived by using the finite element analysis under the environment of ABAQUS. Variations
of each parameter in steel triangular plate damper hysteretic model with different plate dimensions were stud—
ied. Several approximate formulas were obtained from the linear regressive analysis of finite element analysis
results. The formula was validated. Results reveal that steel triangular plate has a good stress uniformity when
the width-height ratio among a reasonable range. Parameters in the proposed hysteretic model fits FEM data
well.
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Fig.1 Diagrammatic sketch of model dimensions
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Fig.2  Steel constitutive curve
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Fig.4 Mises stress distribution at steel plate first time yielding
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Fig.5 Maximum principal strain distribution at steel plate failure
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Fig.6  Force-displacement curve of the steel triangular plate damper
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Fig.7 Relation between the displacement and steel plate dimension
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Fig.8 Relation between the post yield stiffness and steel plate dimension
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Fig.9 Relation between the equivalent yield force and steel plate dimension
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Fig. 10  Displacement capacity comparison between

empirical formula and FEM analysis

11
Fig. 11  Post yield stiffness comparison between

empirical formula and FEM analysis
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Fig. 12 Equivalent yield force comparison between

empirical formula and FEM analysis
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