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QUANTITATIVE EVALUATION TO DETERMINE THE LAYER TO
CONDUCT DYNAMIC SOIL PROPERTIES TEST FOR SEISMIC DESIGN

Kimitoshi SAKAI, Kyohei UEDA and Taro ISHIKAWA

In this research, reference displacement index L® is proposed to determine the layer quantitatively
where the dynamic soil properties test is needed for seismic design. In the proposed method, the nonlin-
ear static analysis was conducted repeatedly by using a general non-linear constitutive law and standard
parameters of soils. The index L was calculated for each stratum that represents the contribution of the
layer to the total force-displacement behavior of the soil deposit. The dominant soil layer will be then de-
termined by comparing the indices each other, and it is actually a location where the soil properties
should be carefully investigated. In order to evaluate the efficacy of the method, the index L® were eval-
uated for many soil deposits with various stratum properties. It was confirmed that the surface ground
motion was significantly affected by the properties of a soil layer whose index L® was relatively higher.
The proposed method is advantageous over traditional methods in the aspect that it gives the stable results
independent of the earthquake motion. In addition, L% could be calculated even if only a limited infor-
mation is available, such as N-value and soil classification. It follows that this method provides the quan-
titative measure to select the layer that in-situ dynamic soil properties test is required



