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ABSTRACT

Marl is considered one of the problematic soil types in civil engineering, particularly in the
construction of flexible pavements in cold regions. Its behavior under freeze-thaw conditions
poses significant challenges. Exposure to sub-zero temperatures leads to water absorption and
the formation of ice lenses within the soil structure, causing swelling and an increase in volume.
Upon temperature rise and thawing, these ice lenses melt, resulting in shrinkage, volume
reduction, and a loss of mechanical strength due to the development of voids within the soil
matrix. This study aims to evaluate the effectiveness of cement stabilization in improving the
geotechnical properties of marl in the Tabriz region for potential use in road subgrade and
pavement layer construction. Marl samples were treated with varying cement contents of 4%,
6%, and 10%, and subsequently cured for aperiod of 28 days. To assess the performance of the
stabilized mixtures, a comprehensive series of laboratory tests was conducted, including
Atterberg limits, compaction characteristics, California Bearing Ratio (CBR) in both dry and
saturated conditions, unconfined compressive strength, indirect tensile strength, and
permeability. The experimental results indicated that the mixture containing 10% cement
yielded the most favorable outcomes. Specifically, this composition led to a 23.4-fold increase
in unconfined compressive strength and a 12-fold improvement in the CBR value, while
reducing swelling potential by approximately 83%. Furthermore, under repeated freeze-thaw
cycles, the mixture exhibited consistent performance, with weight loss and volume reduction
limited to around 5%. These findings demonstrate the suitability of the 10% cement—marl
mixture for road pavement construction in cold climates.
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