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Investigation into the effect of accidental mass eccentricity in the
seismic analysis of steel symmetric- and asymmetric-plan buildings

*Mohammad Reza Vafidsarkari®, Mehdi Poursha*

Abstract

Seismic responses of buildings are amplified due to torsion. The effect of factors
such as the asymmetric distribution of live loads is not considered in the design
process of buildings and can move the location of the center of mass. In order to
take into account this effect, the seismic codes introduce the accidental design
eccentricity. This provision in Standard No. 2800 requires that this eccentricity
shall be considered in both directions equal to 5% of the plan dimension
perpendicular to the direction of the force under consideration at that level. In
this paper, the effect of actual accidental mass eccentricity (AME) at the
earthquake instance on the seismic responses of buildings and the adequacy of
the provisions of Standard No. 2800 about the design eccentricity are
investigated. In this paper, 5- story steel dual lateral load resisting buildings
including torsionally-stiff and torsionally-flexible systems are studied. Both
symmetric- and asymmetric-plan buildings are investigated. The mass
eccentricity in asymmetric-plan buildings is assumed to be 0.20b where b is the
plan dimension. The Buildings are designed with and without an accidental
design eccentricity of 5%. For this purpose, nonlinear time history analyses are
performed using far-field (FF), non-pulse (NP) and pulse-like (FD) near-field
ground motion records. The results show that the accidental mass eccentricity
has little effect on the seismic responses of torsionally-stiff buildings, but has a
significant effect on the floor displacements and story drifts of torsionally-flexible
buildings.
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