Estimation of financial loss for buildings before and after seismic retrofitting
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Abstract

Damaged caused by many recent large earthquakes in the recent years have made the necessary justification for
retrofitting measures of existing buildings in many countries. Such mitigation measures have been further supported
and regulated by several standard and codes of practice for retrofitting process. Structural retrofitting in fact aims in
reduction of building vulnerability which in turn should enhance structural seismic performance and therefore
improve the financial value for existing buildings. This paper is therefore, aiming in assessment the effect of
retrofitting on existing buildings. In this study nonlinear static analyses are performed on a selection of typical
Iranian low to mid-rise reinforced concrete buildings in order to determine push over curves for each building.
Similar analyses are also performed on the same buildings after retrofitting measures recommended by the Iranian
standard for seismic rehabilitation of existing buildings. A selection of 16 strong ground motion records are used in
these analyses. Target displacements for these buildings are estimated using capacity-demand method and based on
push-over curves and ground motion spectral curves. The capacity curve and demand spectra need to be converted
to ADRS spectra to show correlation of spectral acceleration vs. spectral displacement. Following these analyses and
based on the methodology proposed by HAZUS, fragility curves are estimated for these buildings before and after
retrofitting implementation. Four damage categories; slight, moderate, extensive and complete damage states are
considered in these fragility curves. Damage curves are then associated to each building based on damage states
provided by fragility curves and financial loss proportional to each damage state. Following a risk assessment
procedure and based on regional seismic hazard, probabilistic financial losses are estimated for each building before

and after retrofitting process.
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