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ABSTRACT: 
 
Among the uncertainties associated with the response simulation of near surface geologic 
formations to strong seismic motion, the parameter uncertainty of nonlinear constitutive 
soil models is a critical component of the site response algorithm selection decision 
process, since it determines the geotechnical investigation cost and associated degree of 
accuracy of the simulated process. Currently, there exist very few systematic studies on 
the role of parameter uncertainty in strong motion site response predictions of future 
earthquakes, due to the lack of statistically significant data sets of in-situ strong motion 
records. To overcome the shortage of seismic input motion data, we here combine 
nonlinear ground response analyses based on layered soil profiles with randomized soil 
dynamic properties with realistic rupture scenarios of the San Andreas Fault evaluated via 
recently developed broadband ground motion simulation techniques and detailed 
descriptions of the 3D geology of the Los Angeles basin. The base soil profiles in the 
analysis correspond to three downhole geotechnical array stations in Southern California 
and the randomized parameters are the shear wave velocity, shear modulus reduction and 
attenuation vs. cyclic strain amplitude, and the soil layer thicknesses. We investigate the 
extent to which the variability in nonlinear soil parameters affects the predicted ground 
surface response on sedimentary sites. Results indicate which parameters should be 
prioritized for site investigation expenditures as a function of the site conditions of 
interest subjected to a given set of ground motion characteristics for a given level of 
nonlinear soil modeling complexity. 
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