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Experimental Study on Consolidation and Permeability
Characteristics of Liquefied Stabilized Soil
(TEEMEALER + D2 e O K FrMENZ B3 2 SEBRIVAF5T)
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ABSTRACT

Permeability plays a crucial role in geotechnical engineering, directly affecting
the strength, deformation, and long—term performance of soil structures. Liquefaction
stabilized soil (LSS) is of great interest as a sustainable backfill material, but
research on its application in projects requiring low permeability is still limited.
This study discusses the consolidation and permeability property of LSS conducted to
a series of 1-D consolidation and permeability tests to assess its suitability as a
low—permeability backfill material. Test conditions were set at slurry densities of
1.216, 1.280, and 1.344 g/cm®, cement content of 100 kg/m®, fiber content of 0 and 10
kg/m®, and curing periods of 7, 28, 56, and 120 days.

In this study, the consolidation and permeability characteristics of LSS at
different slurry densities and the effect of fiber addition were investigated. Based
on the test results, it is found that the coefficient of consolidation of LSS increases
significantly depending on both slurry density and fiber content. Especially, the
effect of slurry density is considered the primary influencing factor. The overall
trend of LSS’ s coefficient of consolidation decreased with increasing pressure with
a notable inflection point corresponding to the consolidation yield stress. On the
other hand, it is revealed that the coefficient of permeability of LSS is closely
related to slurry density, fiber content, and the initial void ratio of the specimens
That is, as slurry density and fiber content increase, the coefficient of permeability
decreases significantly. And while fiber content has a relatively minor influence
among these factors, adding fiber enhances LSS’ s impermeability. In this study, the
average coefficient of permeability of LSS was approximately 3X10"°® cm/s, indicating
high impermeability.

Moreover, in this study, it is revealed that the significant influence of curing
time on the consolidation and permeability properties of LSS made by NSF-Clay as base
material. The coefficient of consolidation increases with curing time, while the

coefficient of permeability decreases. Permeability decreases by one to two orders of



magnitude within a pressure range of 9.8 to 1256 kN/m?, with curing time exerting a
more significant influence than fiber content.

This study also compared the consolidation and permeability properties of LSS with
those of the base material, NSF-Clay, and it is found that LSS exhibits a higher
coefficient of consolidations, lower coefficient of permeability, and a stable void
ratio compared to NSF—Clay. The addition of a cement stabilizer significantly alters
the internal particle arrangement within the soft clay matrix, resulting in a denser
LSS structure.

In conclusion, this study not only provides experimental knowledge for the
application of LSS in geotechnical engineering related to consolidation and
permeability property but also lays a foundation for future research. Future studies
should focus on evaluating the effects of various fiber lengths on the consolidation
and permeability properties and the overall mechanical behavior of LSS to further

optimize its performance in engineering applications.
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