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Efficient Seismic Analysis of High-Rise Shear Wall Building Structures
considering the Flexural Stiffness of Floor Slabs
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Abstract

The box system, composed only of reinforced concrete walls and slabs, are adopted by many high-rise apartment
buildings recently constructed in Korea. Commercial softwares, such as ETABS or MIDAS/BDS, commonly used for
the analysis of high-rise apartment buildings, are employing the rigid diaphragm assumption for simplicity in the
analysis procedure. In general, the flexural stiffness of the floor slabs is ignored in the analysis. This assumption
may be reasonable for the estimation of seismic response of framed structures. But in the case of the box system
used in the apartment buildings, the floor slabs have significant influence on the lateral response of a structure.
Therefore, if the flexural stiffness of the slabs in the box system is ignored, the lateral stiffness may be
significantly underestimated. For these reasons, it is recommended to use plate elements to represent the floor slabs.
However, it would cost tremendous amount of analysis time and computer memory if the floor slabs were
subdivided into a finer mesh. In this study, an efficient method is proposed for the efficient analysis of multi-story
buildings considering the effect of floor slabs with drastically reduced time and memory for the analysis by using
the substructuring technique and matrix condensations.
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