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Evaluating of seismic response for
dual structural systems with vertical
stiffness irregularity by using
scaled time history

ABSTRACT:

This research presents an evaluation of the dual structural systems
with vertical stiffness irregularity, where the behavior of these
systems has been studied using nonlinear dynamic analysis of the
scaled time history, by the method of nonlinear direct integration,
using ETABS program. and a comparison was made between
seismic response parameters for irregular systems and regular
systems. The results showed the significant impact of the presence
of irregularities in buildings on seismic response parameters, and
the importance of working to find more accurate relationships than
the relationships given by the code to estimate the values of
seismic response parameters for irregular buildings. Where the
results showed that fundamental time period increases in case of
stiffness irregularity than in the case of the regular by rates of up to
14%, The base shear force decreases by rates of up to 42%, and
The maximum displacement reduces by rates of up to 44%.

Based on the results of analytical study , a set of relationships was
proposed that relate properties of the structure to seismic response
parameters, proposed adding coefficient (aT) for the fundamental
period relationship, and coefficient (av) for design base shear force
relationship, which it considers the effect of location and magnitude
of vertical stiffness irregularity. This helps to achieve more accurate
results, then obtaining safe and economical design.

Key words : vertical stiffness irregularity, dual structural systems,
nonlinear dynamic analysis of the scaled time history, the seismic
response parameters.
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