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Directional and Orthogonal Effects of Seismic Loads on Design Member Forces
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ABSTRACT

Many RC building structures of multiple uses constructed in Korea have the irregularities of torsion and soft story at botiom stories simuftaneously. Seismic design codes
generally require dynamic analysis and to take into account the effect of earthquake excitations in the orthogonal direction using the approximate methods of 100/30 and
SRSS for this type of building structures. And all buildings should be designed to be safe in any direction of earthquake input. But, most of designers have difficulty in
considering the orthogonal and directional effect of earthquake. The objective of the study stated herein is to verify 1) the effect of the choice of the reference axes on
the seismic design member forces by comparing the analytical results on member forces using the principal axes suggested by Wilson and the global axes generally
adopted in design office, 2) the validity of the 100/30 and SRSS methods by comparing the member forces obtained through linear elastic time history analysis with those
obtained through using response spectrum analysis and 100/30 {or SRSS) methods. Based on the observations on the analytical results, it is concluded as follows; 1) The
values of member forces by principal axes can be about 15% smaller than those by the global axes in the example structure. 2) Though the values of member forces
given by time history analysis are generally within the peak values predicted by 100/30 and SRSS methods, many member force vectors (P, ﬂ{{, and A) by time history

analysis were located outside the boundaries predicted by the approximate method such as the 100/30 method.
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