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Abstract of Thesis

Name (RUANGSANGTHONG AKKARACHATI)

Evaluating the Mechanical and Diffusive Leaching Performance of Cement-Stabilized Clay
Title Mixed with Recycled Concrete Aggregates (FFAEMA ZIRA LIz X v M B T O %R L O
PEFS 258 O FEAL)

Abstract of Thesis

In Japan, soil improvement techniques often involve the application of cement-based stabilizers, which are
locally available and can achieve sufficient compressive strength within a short period. To reduce costs and COz2
emission associated with cement usage and promote waste recycling, supplementary materials derived from
construction and demolition works and other industries, such as recycled concrete aggregate (RCA), have been
adopted to improve mechanical properties. However, the use of waste-derived materials and cement raises
environmental concerns due to the presence of hexavalent chromium (Cr(VI)) and other chemicals. Thus, their
leaching should be appropriately evaluated and controlled. The objectives of this research addresses three
related technical issues; 1) to investigate the leaching of Cx(VI) from compacted cement-stabilized clay (SC) and
the influential factors, 2) to assess both mechanical and leaching performances of stabilized clay compacted with
RCA; and 3) to conduct analytical modeling of environmental impact by leaching from the compacted stabilized
clay with RCA.

In chapter 1, the objectives and scope of this work were clarified.

In chapter 2, the mechanical performance, internal structure, and transport of heavy metal contaminants
within RCA-clay mixtures were reviewed. The significance of diffusion in the migration of heavy metal
contaminants was emphasized, with particular focus on key parameters such as the effective diffusion coefficient
(Des, partitioning coefficient (Kz), and their experimental determination.

In chapter 3, preliminary investigation of Cr(VI) leaching from cement-stabilized soil was presented by
conducting tank leaching tests (TLTs) for 28 days, focusing on influential factors such as mixing methods (dry
mixing and wet mixing), curing periods, specific surface areas of the specimens, and liquid-to-solid ratios. Wet
mixing specimens exhibited significantly lower Cr(VI) leaching than dry mixing specimens with the equivalent
unconfined compression strength, due to improved homogeneity and cement hydration. Specimens cured for 7
days showed higher Cr(VI) leaching compared to those cured for 28 days, attributing to less Cr(VI) precipitation
from hydration products. Leaching rates were also affected by the specific surface area, suggesting a need to
revise Japanese TLT regulations for the cement-stabilized soil to better account for these factors.

In chapter 4, after mixing the RCA to SC with varying RCA contents (20%, 40%, and 60% by weight),
laboratory experiments, including Proctor compaction tests, hydraulic conductivity tests, batch leaching tests,
and TLTs with periodic replacement of the leach solution were conducted. These tests revealed that RCA
improved the compaction performance of SC-RCA mixtures and lowered hydraulic conductivity. The minimum
void ratio was achieved at 60% RCA, while the lowest hydraulic conductivity was obtained at 40% RCA since
the effective compaction of soil fraction was achieved. Higher RCA content led to increased Cr(VI) leaching in
the batch leaching tests, but negligible leaching in TLTs. Calcium (Ca) was measured in TLTs to further
determine Desz: Der values decreased as RCA content increased; however, for specimens with 60% RCA, De#
increased due to better pore connectivity, which facilitated faster diffusion of Ca.

In chapter 5, the experimental parameters of compacted SC-RCA mixtures were used to predict the long-
term leaching behavior of Ca and Cr(VI) through FE analysis. The results revealed that that Ca and Cr(VI)
concentrations at the point of concern was effectively limited by mixing compacted SC with 40%-RCA due to its
lowest Desz While the increasing RCA content in compacted SC-RCA mixtures extended the leaching period for
Ca due to higher Kyvalues, Cr(VI) leaching remained consistent across mixtures as Kz values showed minimal
variation.

In chapter 6, the main conclusions and recommendations for future work were summarized.
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