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Seismic Fragility of Long Span Steel Railroad
Bridges in North America

This presentation will introduce the concept of seismic fragility explaining one practical 
application for the seismic assessment of steel railroad bridges with long spans and tall 
piers. A seismic evaluation was conducted of a railway bridge crossing the Mississippi 
River in Memphis, Tennessee.  Memphis is located in the Central United States in a 
region characterized by large but infrequent earthquakes. This is an historic bridge built 
on deep soil in 1894. The main span of the bridge is 240.92 m (790 feet) long, and the 
tallest pier stands 40.24 m (132 feet) above its caisson. The analyses of the bridge 
revealed that the superstructure of the bridge is very flexible transversely and that the 
cross bracing members between the upper and lower chords and the stone piers are 
the most vulnerable components under seismic loads. Rocking of the piers in the 
longitudinal direction and sliding of the piers in the transverse direction were the main 
types of behavior investigated for the stone piers.  Experimental shake table 
investigations were conducted to verify that the analytical model could accurately 
represent the sliding and tilting behavior of the piers.  Fragility curves for Minor and 
Major Damage and Collapse were developed for the bridge.  Analyses based on sliding 
on layers in the stone piers, indicate that the bridge has about a 20% chance of 
collapse in the transverse direction for the 2/50 seismic hazard.
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