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Preface

In September 2004 the Applied Technology Council (ATC) was awarded a 
“Seismic and Multi-Hazard Technical Guidance Development and Support” 
contract (HSFEHQ-04-D-0641) by the Federal Emergency Management 
Agency (FEMA) to conduct a variety of tasks, including one entitled 
“Quantification of Building System Performance and Response Parameters” 
(ATC-63 Project).  The purpose of this project is to establish and document a 
recommended methodology for reliably quantifying building system 
performance and response parameters for use in seismic design.  A key 
parameter to be addressed is the response modification coefficient (R factor), 
but related design parameters such as the system overstrength factor (��) and 
deflection amplification factor (Cd) are also addressed.  Collectively these 
factors are referred to as “Seismic Performance Factors”.   

R factors are used to estimate strength demands on systems that are designed 
using linear methods but are responding in the nonlinear range.  Their values 
are fundamentally critical in the specification of seismic loading.  R factors 
were initially introduced in the ATC-3-06 report, Tentative Provisions for the 
Development of Seismic Regulations for Buildings, published in 1978, and 
subsequently replaced by the NEHRP Recommended Provisions for Seismic 
Regulations for New Buildings and Other Structures, published by FEMA.  
Original R factors were based largely on judgment and on qualitative 
comparisons with the known response capabilities of relatively few lateral-
force resisting systems in use at the time.  Since then, the number of systems 
addressed in current seismic codes and the most recent edition of the NEHRP 
Recommended Provisions has increased substantially.  The potential response 
characteristics of these recently defined systems, and their ability to meet 
seismic design performance objectives, are both untested and unknown. 

The recommended methodology described in this report is a refinement of an 
earlier preliminary version of the methodology.  It is based on a review of 
relevant research on nonlinear response and collapse simulation, 
benchmarking studies of selected structural systems, feedback from an 
expanded group of experts and potential users, and evaluations of additional 
structural systems to verify the technical soundness and applicability of the 
approach.   
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