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Identification of Soil Stiffness Using Forced Vibration Test Data
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ABSTRACT

This paper presents an input and system identification technique for a free-field system using forced vibration
data. Identification is carried out on geotechnical experiment site at Yong—jong Island where Inchon
International Airport being constructed. The identified quantities are the input load as well as the shear moduli of
the free-field soil regions. The dynamic response analysis on the free-field system is carried out using the finite
element method incorporating the infinite element formulation for the unbounded layered soil medium. The
criterion function for the parameter estimation is constructed using the frequency response amplitude ratios of
the dynamic responses measured at several points of the free-field, so that the information on the input loading
may be excluded. The constrained steepest descent method is employed to obtain the revised parameters. The
simulated dynamic responses using the identified parameters and input load show excellent agreements with the

measured responses.
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