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The nonlinear response history analysis provisions in ASCE 7 and ASCE 41 currently require a 
minimum of 11 ground motions for evaluation and design of building structures. In earlier editions, 
member forces, member deformations, and story drifts were typically evaluated using the mean 
response of the suite. Current editions place increased emphasis on the maximum (governing) 
response from any individual record, in addition to consideration of the mean response. This shift 
has been shown to be highly sensitive to record selection and scaling procedures. 

On many projects, ground motions provided by the geotechnical engineer are scaled by factors as 
large as 3.0. This raises questions about whether heavily scaled motions remain appropriate and 
representative of fault-rupture scenarios associated with MCER-level shaking. In addition, records 
requiring large scale factors may have strong-motion durations that exceed what would be 
expected for a nearby event producing MCER-level demands at the site, potentially biasing 
nonlinear response. 

Future ASCE provisions are considering increasing the required number of ground motions. As 
the number of records increases, the use of synthetic ground motions may provide a practical path 
to more consistently represent expected site-specific shaking, while reducing reliance on—and 
sensitivity to—limited sets of recorded motions and scaling choices.   

 


