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Abstract. In petrochemical and midstream facilities, an extensive amount of hazardous and flammable 
materials is transformed from one unit to another via piping systems. The seismic response of pipework 
that is usually supported on racks is considered as critical mainly due to mechanical and geometrical 
idiosyncrasies of pipes and is strongly related with the behaviour of supporting structure. It is essential for 
the seismic design criteria of piping systems to account for a number of uncertainties towards achieving an 
up-to-standard degree of seismic safety. To date, the research has focused on component level without 
considering coupling effects in the design or assessment of existing piping systems. Considering the high 
irregularities existing in rack-piping system, the selection of seismic input becomes more crucial for the 
correct prediction of seismic response. Finally, the soil deformability is probably one of the most important 
challenges the engineer should deal with when designing or assessing structures that belong to mid- or 
down-stream facilities. Alluvial deposits usually underlie oil refineries, and thus due consideration should be 
given to Soil-Nonbuilding Structures Interaction. In the present work, an attempt is made to incorporate 
the aforementioned parameters into a numerical model through a case study that pertains to a Liquified 
Natural Gas terminal concrete rack that carries piping of different diameter. Assuming that the seismic 
Intensity Measure follows the lognormal distribution, dynamic coupling effects and Soil-Structure 
Interaction are proved to detrimentally affect the seismic response of structural components. The 
nonstructural ones are less influenced by the soil deformability and the results are comparable among Limit 
States when the dynamic interaction is accounted for. 
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