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Abstract

Although there has been significant progress in the evaluation of the behavior of soils
and rocks through soil and rock meclizs) the same is not true for materials whose nature is
between the two, as they do exhibit structure and thus cannot be classified as soils; however,
that structure is not strong enough for them to be classified as rocks. Research has turned its
attention to materials of this type, due to their constantly increasing importance, as more and
more projects are carried out in areas where the ground mainly consists of natural materials of
this kind, such as marl, while ground stabilization with admixtured) siscadmixing cement
with clay, is being used more and more widely as well.

The Foundation Engineering Laboratory of the School of Civil Engineering of the
National Technical University of Athens participates actively in this research effort. In this
context, the purpose of the present work was the determination of the appropriate mixing
ratios of a soil material with an appropriate admixture, so that the resulting mixture
I RSljdzr 6 Ste& aAavydzZ FiSa GKS o0SKF@A2NI 2 Hctule & NHzOi
development process had to be completed in no more than 6 months, so that it can be
produced for research purposes timely and in the required quantities.

The materialsthat would be used were chosenbasedon variousfactors The basic
criterion usel for the selection of the soil material was the severity of its behavior, thus a high
plasticity clay was used. Highasticity clays exhibit perhaps the worst mechanical behavior of
any soil type. ABr the admixture it wasselectedmainlybasedon its compatibility with clay,
and on other reasons as well. Therefore, a class C fly ash was chosen, whose use (as an
admixture) exhibits significant economic and environmental benefits additionally to its
stabilizing properties.

Various mixing ratios werexamined, ranging from 0% to 25% fly ash content (by
weight), with an adequate water content (near the liquid limit) so as to achieve adequate
workability. Each mixture was examined by performing one dimensional consolidation tests,
triaxial UC tests (ummsolidated, undrained, unconfined), and determining its Atterberg limits
and plasticity indexat various curing times, starting immediately following the mixing process,
up to 6 months later. The mixtures were compressed at an equivalent stress of 300kPa
order to simulate 15m of overlying material. Tiest resultswere subsequentlycompared to
corresponding test results of structured materials found in the literature, including natural and
manmade materials, and were also compared to the resulta oédsearch program conducted
in the Foundation Engineering Laboratory in which the mixture of the same fly ash with a low
plasticity clay was examined. The purpose of these comparisons was to determine whether
the mixtures accomplish their goal.

The resuk of the present work lead to the conclusion that the mixtures displayed
improved mechanical behavior, compared to the pure clay soil. From thediomentional
O2y &2t ARFGA2YS G(KS YAEGdNNBE FLIWISIEN (2 RSOSt 2L
Compressibility is drastically reduced until the imposed load reaches the apparent
preconsolidation pressure, after which the material reassumes its natural behavior. The

Xi



undrained shear strength of mixtures increased, and the plasticity index decreased. This
behavior became more significant with increasing fly ash content and curing time. Also, the
improvement seem to finish in less than 6 months for the mixture containing 10% fly ash.

¢KS YAEGAINBAQ 0SKIGPAZ2NI Aad O2yadasodgin oA 0K
the literature; however, there is significant variation in the values of the examined
characteristics. This variation seems to be due to the effect that the makeup of each material
has on the properties of the mixture, especially on thausture-producing mechanisms, the
extent of their effect, and their speed and total time of completion. But, in order to have a
clear picture of the effect of fly ash admixed with higlasticity clay, more tests should be
carried out, and more mixtures the range of 10920% fly ash content should be examined.
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