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Abstract

Void ratio and effective confinement of
a soil in situ closely relate to its liquefaction
potential; while the post-liquefaction stability
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analysis depends mainly on the undrained
steady-state strength that is a function only of
the void ratio in situ. Because of the
difficulty and cost of obtaining undisturbed
samples in a sand deposit, currently there is
no economical and reliable field technique
for accurate evaluation of the void ratio.
Furthermore, fine materials in sand include
silt and clay of different mineralogy. The
definition of fine content in sand is not well
defined. In addition, the effect of fine
materials and soil structure on liquefaction
potential cannot be determined effectively in
field tests. The main objectives of this project
are to use Time Domain Reflectometry to
develop an in situ testing method combined
with CPT to measure in situ void ratio and
estimate fine content and soil structure.
This new testing technique will provide more
complete data for liquefaction potential
analysis and post-liquefaction settlement and
stability analysis.

This project is a sub-project of a
multi-year  collaborated  research  on
“Evaluation of Soil Liquefaction during Chi
Chi Earthquake”. The work accomplished
last year includes (1) development of a TDR
system to measure electrical properties of
soils; (2) development of a TDR cone device;
and (3) study of the measurement efficiency
and spatial sensitivity. The work planed for
this year includes (1) measurement of
electrical properties using TDR cone; (2)
relationship between soil physical properties
and electrical properties; (3) laboratory
simulation of cone penetration. This report
briefly describes the study result of this year.
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