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Abstract
The poor performance of school buildings in Italy during past seismic events has underlined 
their high vulnerability to earthquakes. To improve their seismic performance, retrofitting 
interventions are commonly designed and then evaluated against a range of key decision 
criteria. However, more than one intervention may be found to reduce the seismic risk of the 
structure but it may not be clear which scheme is the most effective given the diverse evaluation 
criteria. In such cases, multi-criteria decision-making procedures are practical tools that can 
help to solve this issue, especially when multiple evaluation parameters are considered. This 
study conducts a full seismic assessment of two existing RC school buildings located in different 
regions of Italy. For both buildings, similar retrofitting interventions are proposed and 
designed according to the requirements specified by the Italian building code, NTC 2018. The 
retrofitting interventions are assessed through non-linear dynamic analyses to thoroughly 
estimate their overall performance and expected losses. The retrofitting interventions are then 
comparatively evaluated considering parameters that integrate economic, social, 
environmental and technical aspects that have a significant role in the decision-making 
process. The preferential rankings of the retrofit alternatives obtained for both buildings are 
used to identify the optimal retrofitting solutions for each case and are compared to determine 
what parameters influence such optimal solutions according to the different buildings’ 
characteristics. The outcomes of this study can assist engineers, or general decision-makers, 
throughout the evaluation and subsequent selection of retrofit options for existing school 
buildings.
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1 INTRODUCTION 

2 MULTI-CRITERIA DECISION MAKING (MCDM) 

2.1 Description of the method 
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(1) 
vij = rij*wj (2)

(3)
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(4)

2.2 Evaluation parameters 

2.3 Environmental impact 
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3 CASE-STUDY BUILDINGS 

3.1 Structural modelling  
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3.2 Performance assessment 
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4 RETROFITTING INTERVENTIONS
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4.1 Performance assessment of retrofitting strategies 
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4.2 Collapse vulnerability and loss estimation 
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5 APPLICATION OF MCDM 

5.1 Input variables 
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5.2 Ranking of retrofitting interventions 
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6 CONCLUSIONS
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