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A Study on Numerical Technique to Enhance In-Situ Applicability and
to Overcome Uncertainty in Geo-Material Properties

Hyung-Mok Kim, Joong-Ho Synn and Junya Inoue

Abstract Material properties of geomaterials are usually heterogeneous. And the limitted number of investigation
for the subsurface material properties in terms of borcholes are not sufficient enough for identifying the heterogeneity.
In most civil engineering work, pre-investigation results can be different from those by in-situ inspection during
the construction work. With these points of view, a new analysis concept aiming to evaluate the uncertainty resulted
from the heterogeneity of the geomaterial properties as well as to enhance a construction workability and design
quality by a prompt feedback of in-situ conditions was proposed. It was accomplished by linking the Element Free
analysis and pre-developed stochastic methods represented by Karhunen-Loeve expansion. Simple 1D problem was
solved by the developed method, and its validity as well as the characteristic resuits by different stochastic methods
were clarified.
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