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Incorporating the Site Class into the Seismic Fragility Functions: A

Methodology Based on the Use of Dummy Variables

Dr. Hanan Hussein*

ABSTRACT

In this research, we take a step forward in developing seismic fragility
curves that take into account the seismic site class, which contributes to
enhancing the efficiency of these assessment tools. The adopted
methodology based on incorporating the site class as an independent
variable into the probability seismic damage function of concrete bridges using
dummy variables. To achieve this, we employed a suitable probabilistic model
capable of handling binary seismic damage data (damaged, undamaged)
while also accepting categorical variables (site classes)—namely, the binary
logistic regression model. We adopted a damage database resulting from
nonlinear static analysis of a large number of samples representing the
studied bridge type, subjected to various seismic intensities, while considering
four main site classes. The results showed that the proposed damage function
model is statistically acceptable, as it demonstrated a very good predictive
capability ranged between 73.8% and 96.7% (depending on the damage

state), along with increased reliability in probability estimates by explaining

*Work Manager - Department of Structural Engineering, Faculty of Civil Engineering,
Latakia University, Latakia, Syria.
hanan.hussein@latakia-univ.edu.sy
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the significant variation in seismic response according to site class and directly

distinguishing between these classes.

Keywords: seismic fragility curves, dummy variables, logistic regression,

site class.
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