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This paper presents the application of seismic isolation to the ARC-100 small modular reactor 

(SMR). For the ARC-100 SMR, single Friction Pendulum (FP) sliding bearings are considered 

due to the considerable range of gravity loads on the bearings, the ability of the FP isolators to 

perform practically independently of the axial load and their superior axial load capacity compared 

to other types of seismic isolators.  The design of the FP seismic isolation system and evaluation 

of seismic performance of the isolated structure are performed using the following steps: (1) 

selection of isolator locations and isolator properties based on the dynamic characteristics of 

isolators based on simplified procedures; (2) soil-structure analysis for isolated structure, isolators, 

and soil; and (3) nonlinear structural analysis for isolated structure and isolators. Steps (2) and (3) 

are performed in accordance with the multi-step analysis methodology provided in ASCE/SEI 4 

and NUREG/CR-7253. 

 

In Step (1), the equivalent secant stiffness, damping, expected displacement, and base shear ratio 

for an isolated structure are calculated based on a single degree-of-freedom system under the 

gravity load using the effective properties of isolators derived from the radius of curvature of the 

bearings, the friction coefficient from dynamic tests of the actual bearings, and the seismic design 

spectrum.  Using the isolator locations and properties determined in Step (1), soil-structure 

interaction is performed in Step (2) of which details are provided in a companion paper by Ghiocel 

et al.  In Step (3), nonlinear response history analysis of the isolated structure is performed using 

the SIDRS compatible acceleration-time histories calculated in Step (2).  In Step (3), each FP 

isolator is modeled explicitly with a nonlinear element that can accurately simulate the hysteretic 

behaviors of FP isolator dependent on the instantaneous axial force and velocity at the sliding 

interface.  

 

A series of seismic analyses for the ARC-100 SMR RB with FP isolators have been performed for 

two design spectra and three soil profiles. This paper presents sample results on seismic responses 

of ARC-100 Reactor Building with FP isolators: structural base shear, base shear-to-weight ratio, 

isolator displacement, and in-structure response spectra.  A comparison for the base shear and the 

isolator displacement from Step (1) and Step (3) is provided.  A brief observation on the 

effectiveness of FP isolators for different input design spectrum and soil profiles is also presented. 


