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An optimized torsional design of asymmetric wall structures
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ABSTRACT

This paper develops an optimized torsional design method of asymmetric wall structures considering
deformation capacities of walls. Contrary to the current torsional provisions, a deformation based
torsional design is based on the assumption that stiffness and strength are dependent. Current torsional
provisions specify two design eccentricity of stiffness to calculate the design forces of members. But such
a methodology leads to an excessive over-strength of some members and an optimal torsional behavior is
not ensured. Deformation-based torsional design uses displacement and rotation angle as design
parameters and calculates base shear for inelastic torsional response directly. Because optimal torsional
behavior can be defined based on the deformation of members, deformation based torsional design
procedure can be applied to the optimal and performance-based torsional design. To consider the effect of
accidental e ccentricity, an o ver-strength factor is defined. The over-strength factor is determined from
performance level, torsional resistance and arrangement of walls
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