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ABSTRACT

Due to a lot of natural disasters in Japan, not only countermeasures against such disasters,
but also the required performance of soil structures is becoming more sophisticated.
Countermeasures against liquefaction have been also promoted, and along with that, the
design have been developed. From 1964, when the Niigata Earthquake occurred, to around
1990, when test standards were enacted, many results were obtained in fundamental
research on liquefaction testing reported by the "Research Committee on Evaluation
Methods for Measurements". There are also cases where more detailed knowledge is
required for test specimen conditions. In particular, regarding the difference in setting
conditions for the same preparation method, the investigation cases of cyclic loading tests
are significantly smaller than those of monotonic loading tests. It has been well known in
laboratory element tests that liquefaction properties are affected by the difference in
specimen preparation methods. Among various specimen preparation methods, the moist-
tamping method has been often used in laboratory-element tests, which has a high
reproducibility because grain size distribution and water content can be widely selected. In
specimen preparation by the moist-tamping method, test specimens are generally prepared
by compacting soil samples layer by layer. As a result, it has been reported that the non-
uniformity in the specimen is induced during the compaction process. In this study, a series
of cyclic undrained triaxial tests was performed on two kinds of sandy soils which are fine
sand and well-graded sand to investigate the effects of the specimen-preparation methods
on liquefaction resistance. In particular, the effects of the differences in grain size distribution
and compaction thickness of the compacted specimens on liquefaction properties are
discussed.

A series of cyclic undrained triaxial tests was conducted under the different conditions of
grain size distribution and compaction thickness to reveal the effects of specimen preparation
methods on liquefaction properties of two types of sandy soils. The specimens were prepared
using the moist-tamping method. The number of compaction layers was either 1, 4, or 10.
The results showed that the liquefaction resistance was influenced by the thickness of the
compaction layer, and its tendency changed depending on the grain size distribution and the
compaction degree, Dc. In addition, it was found that a difference in the initial moisture
content had an influence on deformation properties during cyclic loadings. In particular, the
deformation behavior of the specimens compacted under lower moisture content was similar
to that of loose specimens. Furthermore, in the case of well-graded sand, there was no
significant difference in liquefaction resistance between specimens of 10 and 4 layers;

however, the liquefaction properties of a 1 layer specimen were significantly different from



that of other compaction layers. Based on the results, the points to note in the current
standard preparation method are described, and the thickness of compaction layer by moist-

tamping method is proposed, summarizing this study.
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