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ABSTRACT 
 
This study is a comparative analysis of different advanced methods of seismic risk evaluation. 
Afterwards, they are applied to gas, oil and ethylen systems in Catalonia and the gas system in Barcelona 
municipality, to evaluate possible damage if an earthquake occurs. The used methods in this study are 
ATC-13/25, HAZUS’99 and RISK-UE. These methods have an easy application and are convenient to 
evaluate seismic risk in three basic aspects like expected damage, post-earthquake operativity and 
reposition cost. 
A geographic information system is used to manage data. It allows a quick and easy information 
management and a good data and results representation. 
 
Catalonia is a moderate to low seismic hazard region. The seismic scenario used, for a 500 year return 
period, incorporates soil amplification effects and the maximum intensity expected is VIII MSK. 
Furthermore, possible liquefaction phenomena, assigning a liquefaction susceptibility to each one of the 
litologies from the catalonian geologic map, and the effects of active faults have been considered as well. 
Barcelona city also is considered a moderate to low seismic hazard region, with VII-VIII MSK maximum 
expected intensities and also liquefaction phenomena. 
 
There is a great difference in the analysis results in pipelines at regional level, depending on the method. 
ATC-13/25 is very conservative, estimating 160 repairs in the 3 systems, while the theoretically most 
indicated method for this study, RISK-UE, estimates almost none damage (3 repairs). HAZUS’99 results 
are intermediate (32 repairs). Damage in ethylen and oil pipelines is not as important as gas pipes 
damage. It isn’t due to a different behaviour, but to the fact that the pipelines length is shorter and that 
they go along a low seismic hazard region. There won’t be breaks due to fault movements because the 
return periods are much larger than the considered scenario return period (500 years). 
 
ATC-13/25 is the method that presents the worst post-seism functionality in pipelines. However, it 
supposes quicker recovers than the other methods (5 days for recovering a 100% functionality). RISK-UE 
is the method that estimates more days for recovering the 100% (12). 
 
Analysis results applied to the stations of the 3 studied systems show none to minor damages. Expected 
damage is higher using ATC-13/25 but there isn’t as much difference as in pipelines damage. Girona and 
Barcelona stations and Santa Perpètua pumping plant are the most damaged. In the other hand, Banyeres 
and Tivissa compressor stations, Pallejà pumping plant and the 4 stations located in La Pobla de Mafumet 
are almost unaffected. The stations’ post-seism functionality is more sensitive to the used method. 
 
As in the regional study, Barcelona gas system analysis shows a great difference in results between ATC-
13/25 and the other methods. The major number of repairs takes place in Sant Martí and Sants districts, 
whereas the less affected districts are Gràcia, Horta-Guinardó, Les Corts and Nou Barris. 
 
This study and its results must be interpreted in probabilistic terms. Damage is expected for a 475 - 500 
years return period. Functionality recovering time is the expected time if the element is affected by the 
characteristic 500 years return period earthquake. PGD in faults is a theoretical estimation if the 
characteristic fault seism occurs. 
 


