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Abstract The emergency comprehensive building of Shanghai Ruijin Hospital adopts a steel frame-reinforced
concrete shear wall structural system equipped with coupling beam dampers. In the performance-based design
under moderate and rare earthquakes, for deformation-controlled failure modes, damage levels corresponding
to the normal service condition of the building are defined. For force-controlled failure modes, a formula is
proposed to verify the shear capacity of shear wall cross-sections using the instantaneous maximum shear force
obtained from nonlinear time-history analysis. Both the assessment of normal-section damage levels through
nonlinear deformation and the verification of diagonal-section shear capacity are integrated within the
framework of nonlinear time-history analysis. This approach implements the energy balance principle and
capacity design philosophy for the seismic performance design of energy dissipation structures, achieving
logical self-consistency.
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Fig.1 Schematic layout of vertical components and beam

dampers in F4-F6, and the location of critical wall piers
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Fig.2 Schematic illustration of damage level for ductile
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Fig.3 Comparison of factored strength by the code formula

and the formula recommended in this paper
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Fig.4 Energy dissipation time history (SHW2 wave,
XY-direction, moderate earthquake )
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