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Liquefied Natural Gas (LNG) tanks are massive, double-walled tanks, often located near the 
shoreline very soft soil layers.  The foundation is typically a pile foundation with a large group of 
piles, exceeding 1,000 in number, under a large concrete basemat.  In many cases the in-situ soil 
may need to be treated to mitigate liquefaction.  The combination of the seismic effects of the 
structure and supporting foundation in high seismic areas lead to significant interaction effects 
which need to be considered for design. 
 
The Soil-Structure Interaction (SSI) analysis of a LNG tank is outlined in this presentation.  The 
LNG tank foundation is supported on a large group of piles extending to a competent soil layer at 
a depth with overlaying soft soil layers.  The two-step method of analysis, per ASCE 4-16, is 
utilized.  For the tank structure consisting of the inner and outer walls, two simplified beam-stick 
models are developed so that the major structural modes of vibration of the tanks are included in 
the SSI analysis.  The foundation response motion is determined from SSI analysis for the 
subsequent analysis and design of the inner and outer tanks and the pile and basemat 
foundation.  The SSI analysis is performed for three soil cases covering lower bound, best 
estimate, and upper bound properties.  The horizontal and vertical response of the foundation 
basemat in terms of acceleration response spectra are obtained for a range of spectral damping 
values.   
 
The resulting foundation response motion is significantly lower than the ground motion, 
particularly at low periods of excitation of the tank structure.  This outlines the importance of 
considering SSI analysis for LNG tanks, especially those which include pile foundations due to 
poor soil conditions. 


