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Elasto-plagtic analysis for a steel frame-core wall structure with an

eccantr ic tube
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Abstract: Structures will enter nonlinear stage during strong earthquakes Hence accurate prediction for the structural nonlinear
behaviors is mportant o the safety and loss assessnent during earthquakes Thispgper revien's the existed nonlinear analytic models for
structures and presents some novel models for structural nonlinear analysis that recently developed by the Tsinghua university W ith
these models, the material stress-strain relationship can be connected directly with the force-diglacament behavior of the structural
elements S that the complicated coupled axial force-bending mament-shear force behaviors can be properly smulated, aswell as the
correponding cycle behaviors W ith the secondary development user subroutines, convenient pre and post p rocess functions and extinct
nonlinear cgpacity of general pumpos FE <ftvare of MSC MARC, the gatial seisnic reponds of structures can be precisly
smulated A steel frane-corewall structurewith an eccentric tube is analyzed with static pushover and dynamic tme-history analysis o
demonstrate the gpplications of the nav models
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Fig 1 Typical concentrated plastic hingemodel
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Fig 2 Section division in fiber model ( renforced

concrete elanent)
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Fig 3 M ulti-layer shell elenent
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Fig 4 Rebar layers n multi-layer shell elanent
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Fig 6 Relationship between bottam shear force and top
digplacement( Pushover)
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5 Fig 7 Story digplacenentsat ultmate state( Pushover)
Fig 5 Three dmensional FE model of the structure
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o (Pushover) Fig 12 Cracks n shear wall at maximal top

Fig 9 Cracks n shear wall at ultmate state( Pushover) digplacen ent
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Fig 10 Canpressive stran n shear wall at ultmate
state( Pushover)
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Fig 13 Story digplacenentsat maximal top
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Fig 15 Time history curve of structural tor sion angle
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Fig 16 Structure atmaximal torsion deformation
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