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NONLINEAR SITE RESPONSE AND
BACK-CALCULATED STRAIN-DEPENDENT SOIL PROPERTIES
Takaji Kokusho, Masaki Matsumoto and Kiyotaka Sato

During the 1995 Hyogoken-Nanbu earthquake, vertical amray records were obtained at four sites with

much different epicentral distance in and around the earthquake fault zone which demonstrated

conspicuous nonlinearity effect in seismic response.

Based on these records, relationships between S-

wave velocity ratio and acceleration amplification ratio are examined. A good correlation can be found

between these parameters for linear site responses while lower amplification is evident for nonlinear

response for strong seismic motions.

These vertical array records are then analyzed by means of the

inversion technique to back-calculate dynamic soil properties exhibited during the strong earthquake

motion. Strain-dependent variations in the shear modulus and the damping ratio have been derived in the

four sites, from which different strain-dependency curves can be separated for clay, silt, sand and gravel.

They have also been found to qualitatively agree with those by laboratory tests, demonstrating that the

nonlinear dynamic soil properties measured in the laboratory can be applicable to site response

evaluation during strong earthquakes.



