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ABSTRACT 

 

The presentation addresses the key SSI modeling aspects for performing a seismic analysis of a 

base-isolated deeply embedded SMR structure such as ARC-100 SMR. The study assumed three 

site conditions: 1) two firm soil sites with a uniform Vs=2000 fps and Vs-5000 fps and a 0.50g 

RG1.60 spectrum input, and 2) a hard-rock site with a uniform Vs=8000 fps and a 0.50g HRHF 

spectrum input.  The base-isolation system consists of set of 30 Friction Pendulum (FP) hysteretic 

isolators of three types distributed at the two foundation support levels of the SMR basement. 

 

A two-step seismic SSI methodology as recommended in the ASCE 4-16 Chapter 12 is applied. 

The two-step seismic methodology includes: 1) Step 1, perform overall seismic SSI analysis in 

complex frequency using equivalent-linear hysteretic isolators to determine the Substructure   

response motion (isolator support motions), and Step 2, perform a nonlinear dynamic analysis of 

the super structure in time-domain including hysteretic base-isolators subjected to the SSI response 

motions of the substructure.  

 

The Part 1 presentation focuses on the overall seismic SSI analysis, Step 1. Details on the FP 

isolator hysteretic modeling and on the time-domain nonlinear Superstructure analysis are 

presented in Part 2. 

 

The presentation reviews comparative SSI response results computed for the three site conditions. 

The comparative results will include the ISRS within the SMR structure at various locations, below 

and above the two base level isolators, relative displacements wrt to the free-field input control 

motion, hysteretic force-displacement responses of isolators at the two base-support levels, and 

forces and moments in the Substructure.  

 

The presentation also includes comparative ISRS results for the non-isolated embedded SMR 

structure and the base-isolated embedded SMR structure.  

 

Key technical benefits of the base-isolation for SMR are highlighted. 

 


