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ABSTRACT

Lime stabilisation of clay soils is a widely used technique for the improve-
ment of existing soils in the construction of embankments and sub-bases
for road pavements. The mixing of clayey soils with lime initiates chemi-
cal reactions allowing a significant increase of geotechnical properties. This
study aims at investigating the ability to recover strength of a conventional
lime-stabilised clay soil after being distressed by multiple Freeze–Thaw
(F–T) cycles. This capabilitywas investigated as a functionof thepercentage
of lime additive, post-compaction curing time and the presence of a dis-
turbing element in clay-lime interaction. The stabilisation of clay soils with
lime provides capability of recovering compressive strength after distress
from freeze–thaw cycles,regardless of the post-compaction curing time.
Thepercentageof limeaddedassumes a very important role in theextent of
this capability. The presence of disturbing elements negatively affects the
success of pozzolanic reactions between clay and lime.
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Introduction

In the field of road infrastructures, lime stabilisation of fine clay soils for the construction of embank-

ments and of the subgrade layers of pavements, is a qualifying feature for the minimisation of both

economic and environmental impacts. The need to limit the exploitation of existing quarries, avoid-

ing the rapid depletion of non-renewable raw materials consisting of valuable aggregates (crushed

mix, gravel and sand), as well as the economic impact of the disposal of excavated soil, pushes

towards more sustainable choices. The stabilisation process consists in mixing clayey soils with lime,

in such a quantity to modify their pH and consequently their physical–chemical (particle size, water

susceptibility, humidity) and mechanical characteristics. The scope is to make them suitable for the

construction of layers that, after compaction, present adequatemechanical resistance and bothwater

and frost stability (Bell, 1996; Rogers et al., 1997). Indeed, mixing clay soil with lime initiates a series

of chemical reactions such as cation exchange, flocculation, carbonation, and pozzolanic activity that

consequently improve its geotechnical properties. The properties of stabilised soils depend on the

characteristics of the soil (particle size distribution, chemical and mineralogical composition, plastic-

ity, organic matter content, pH, specific surface area, etc.) as well as on the type and percentage of

the stabilising agent (Behnood, 2008). Several studies on the analysis of the mechanical behaviour of
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