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Intelligent assessment of damage and prediction of seismic damage spectrum under
the effect of Near-Fault earthquakes in Iran

R. Fazl',M. Shamekhi Amiri", H. Pahlavan',

y- M.Sc. Student in Earthquake Civil Engineering, Faculty of Civil Engineering, Shahrood University of
Technology, Shahroud, Iran
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Abstract:

Predicting seismic damage spectra, capturing both structural and earthquake features, is crucial for
design of new buildings and also for resilience evaluation of existing ones. The research objective of this
article is to accurately assess and predict the seismic damage spectrum caused by earthquakes in lran using
gene expression programming. Gene expression programming is a method for learning and optimization
rooted in genetic principles and molecular biology. For this purpose, a single-degree-of-freedom nonlinear
system is considered, along with a collection of earthquake records from Iran, to exact computation of
damage spectrum. Subsequently, a mathematical model is developed through the application of gene
expression programming and genetic programming algorithms. . The Park-Ang damage index is used to
computing the level of seismic damage or damage spectra. Both the structural characteristics and seismic
properties are significant factors in predicting of the seismic:damage spectrum model. Finally, a simplified
equation has been suggested for assessing the potential seismic damage spectrum of the structures exposed
to ground motions in Iran capturing both structural and earthquake features. This study demonstrates the
significant impact of structural and seismic parameters on the seismic damage spectrum, highlighting that
an increase in the resistance reduction factor correlates with a rise in damage spectrum across structures of
varying vibration periods. The changes in the damage spectrum indicate that as the ductility coefficient
increases, the spectral damage decreases. The impact of the damping ratio on SDOF systems in the damage
spectrum demonstrates that an-increase in the damping ratio leads to an increase in the damage spectrum.
The effects of post-yield stiffness ratio in SDOF systems for the damage spectrum showed that a higher
stiffness ratio results in the structure exhibiting less damage. The relationship between the Park-Ang index
constant and the damage spectrum is such that an increase in the Park-Ang index constant leads to a
corresponding rise in the damage spectrum. The influence of soil type on the damage spectrum is
comparatively less significant than the impacts of the other parameters discussed.

Keywords: Seismic damage spectra”,” Park-Ang damage index","Gene expression programming (GEP),
Inelastic one-degree-of-freedom system (SDOF) "," Near Field Earthquake
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