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Abstract: Initiated in 1997 under the supervision of the Directorate of Roads of the French Ministry of Public Works and Transportations, the SISMOA method was created in order to
provide a qualitative estimation of the seismic vulnerability of existing bridges, based on geometrical and typological criteria. By combining vulnerability, hazard indices and bridge
strategic importance, the approach enables to determinate which bridges should be more precisely analyzed and eventually retrofitted in priority. Since 2006, a task-group gathering
many actors of the French road community, including State organizations, highway companies and structural engineering offices, has been working on the second step of the
methodology. The purpose is to define specific seismic assessment methods, retrofitting appropriate techniques as well as performance/cost optimum risk reduction objectives. The
approach has already been tested on several operational studies in the south of France. Each of them enabled to check and better calibrate the method.
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Main objectives: - Which bridges to treat in priority?

- What kind of analysis methods for seismic vulnerability assessment?

- What level of performance to reach through seismic retrofit? At which cost?

PRIORITIZATION SCHEME
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Seismic vulnerability evaluation through SISMOA method
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DEFINITION OF AN ACCEPTABLE LEVEL RECOMMANDED METHODS SEISMIC RETROFIT
OF PERFORMANCE FOR STRUCTURAL ANALYSIS
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The “best” retrofit solution should be established using a multi-criteria
Push-over analysis adapted to existing bridge structures comparison approach including achieved seismic performance, retrofit
- Zone 2: Risk to reduced to an optimum performance/cost level assessment cost, technical feasibility, reliability, service compatibility, maintenance
issues and eventual post-seismic interventions.

- Zone 1: Acceptable risk (no retrofit needed for the existing structure)

- Zone 3: Unacceptable risk (retrofit strongly recommended)

EXAMPLES OF OPERATIONNAL APPLICATIONS IN THE SOUTH OF FRANCE

Global evaluation of the seismic vulnerability of highways bridges in Provence Seismic assessment and retrofit project of five Viaducts near Perpignan
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Among the 63 tested bridges, 4 have been identified as needing more sophisticated numerical
analysis, that mainly correspond to highway carrying bridges and multi-highways crossings. Those
analysis have shown that the seismic risk associated to those bridges could be significantly lowered
by some simple interventions such as elastomeric bearings replacement, seismic blockers and local
column reinforcement, with an associated cost less than 5% of the replacing cost of the structures.

For those 5 quite similar highway viaducts built in the 70’s near Perpignan (close to Spanish border),
the adopted retrofit strategies consist in abutments anchorage, elastomeric bearings replacement,
multi-span rigid restrainers and additional external seismic dampers, in order to reduce both seismic
forces and displacements. The achieved performance indices are close to 100%, with associated costs
between 2% and 13% of the replacing costs of the bridges.
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