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Abstract 
This study presents a proposed methodology for reliable 

determination and evaluation of the seismic performance factors of 

elevated reinforced concrete cylindrical tank with a frame supporting 

structure. The study focuses on developing an analytical methodology 

using numerical modeling of representative archetype structural system. 

The methodology adopted herein was based on the approach developed 

by the Applied Technical Council, ATC-63 (2008), “Quantification of 

Building Seismic Performance Factors”, subsequently published as 

Federal Emergency Management Agency, FEMA P695 (2009), 

“Quantification of Building Seismic Performance Factors”. The ATC-63 

represents a broad knowledge base of standard building code concepts, 

structural systems, relevant research and technologies utilizing state-of-

the-art nonlinear dynamic analysis and collapse simulation to reliably 

quantify system performance and response parameters for use in seismic 

design. 

Seismic performance factors including system over strength 

factor, “Ωo”, deflection amplification factor, “Cd” and the response 

modification factor, “R” of elevated reinforced concrete tanks were 

determined and evaluated by performing nonlinear static pushover 

analysis and nonlinear dynamic time history analysis. The nonlinear 

dynamic time history analysis adopted using three earthquake records of 

El Centro (Imperial Valley, 1940), Newhall (Northridge, 1994) and Kobe 

(Japan, 1995) ground motion. Fluid-structure interaction is simulated 

using simplified analysis procedures “Housner’s model”. Damage Index 

obtained from the nonlinear time history analysis is compared with that 

obtained by the pushover analysis procedures. The analysis revealed that 

estimates of structures response from the nonlinear static analysis were 


