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Abstract

Quantitative Methods for Seismic Vulnerability Evaluation of Steel
Bridges
M. Maleki

In recent years, typical seismic retrofitting methods for rehabilitating and improving
the structural behaviour of vulnerable structures to earthquake have been developed
extensively. Before defining the retrofitting stages, we must generally evaluate the
seismic vulnerability and determine critical components of the structures that
especially have located in seismic regions. Generally, the assessment procedures of
structures are classified to categories of qualitative and quantitative methods. In 30
last years numerical methods especially finite element procedures for simulating the
structures and also the abilities of modern computers in hardware and software parts
have developed, therefore quantitative methods have improved. In this study some of
these analytical methods are described and used to diagnosis the seismic vulnerability
of structural members in steel bridges. As a case study, a typical orthotropic deck
bridge with non-reinforced elastomeric bearing pads in Tehran as a seismic area was
selected and modeled in detail with ANSYS program. With performing numerous
structural analyses such as free vibration, pushover static and several nonlinear
dynamic analyses with some scaled earthquake time histories and different frequency
contents, it is revealed that when moderate to severe earthquakes occur, the bridge
substructure will suffer from damages in some regions such as piers and bearings.
Using results of nonlinear time history analyses, several damage indices are calculated
and with analytical comparison between the bridge elements, the critical members in
the selected bridge are determined. Finally by information obtained from field
investigations and results that inferred from quantitative assessment .To sum up, the
considered bridge in the case of powerful earthquakes did not show a desired
performance and it is possible to exit it from utilization .

Key Word: Quantitative Methods, Seismic Vulnerability Evaluation, Steel Bridges
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