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The paper summarizes the liquefaction potential 

and remediation measures for constructing two 
Liquefied Natural Gas (LNG) storage tanks on a 
coastal site characterized by sandy soils. The LNG 
tanks are approximately 91 meters in diameter and 
56 meters in height, measured to the Tank Roof 
Apex. The anticipated imposed pressure will be 
about 274 kPa during the hydrostatic test and 250 
kPa during operating conditions. The LNG tanks 
are proposed to be supported on a group of Full-
Casing Piles installed through 20 meters of 
improved soil, embedding into a dense bearing 
sand layer. 

 
Given the site's high seismicity, a rigorous 

evaluation and mitigation strategy was essential to 
ensure the structural integrity of these critical 
facilities. This study presents the evaluation of 
liquefaction potential and the subsequent design of 
a ground improvement scheme using Sand 
Compaction Piles (SCPs). Liquefaction potential 
was assessed using both the Japanese Road 
Association (JRA) and US National Center for 
Earthquake Engineering Research (NCEER) 
procedures. The results indicated a Factor of Safety 
(FL) against liquefaction ranging from 0.2 to 0.8, 
suggesting a significant risk of liquefaction under 
the Safe Shutdown Earthquake (SSE) scenario. 

 
A preliminary design utilizing a 16% 

replacement ratio (RR) was adopted, with field trials 
conducted to validate this design and ensure the 
required liquefaction resistance. This case study 
outlines the key methodologies employed in the 
liquefaction evaluation and the rationale for SCP 
spacing selection. It also includes a field trial 
program and post-SCP installation production 
quality control checking program. The ground 
improvement is deemed acceptable if the Factor of 
Safety (FL) against liquefaction exceeds 1 in the 
upper 20 meters of the site, verified by SPT borings 
at a rate of one per 2,500 m². 
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