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ABSTRACT

Today, environmental problems have become a global concern; thus, the use of eco-friendly
materials such as soil blocks and pavements has gained special importance in the construction
industry. Accordingly, this study investigates the effects of stabilizing sandy soil blocks using
AS emulsion acrylate copolymer, an environmentaly friendly polymer, on their durability.
For this purpose, soil block samples with different polymer percentages (5% to 20%) were
prepared and subjected to compressive strength, water absorption, capillary absorption,
wet-dry cycle, and freeze-thaw cycle tests. Additionally, the impact of different grain size
distributions on the compressive strength of these blocks was examined. The results showed
that increasing the polymer content led to an increase in initial compressive strength and a
reduction in strength loss during durability tests. Specifically, increasing the polymer content
from 5% to 20% reduced the weight loss of the blocks due to wet-dry and freeze-thaw cycles
by one-tenth and one-eighth, respectively. Statistical t-test analyses indicated that although
there is strength loss due to durability cycles, it is not statistically significant. Moreover,
increasing the polymer content significantly reduced water absorption and capillary action. The
provided regression equations enable the prediction of the durability parameters of polymer-
stabilized blocks based on polymer concentration and percentage. This study identified adirect
relationship between water absorption rate, capillary coefficient, and weight loss due to
durability cycles. These findings demonstrate that using the AS copolymer can effectively
enhance the durability of soil blocks against environmental factors. The results also indicate
that the grain size distribution has a significant effect on compressive strength: finer grain sizes
increased the compressive strength of the blocks by approximately three times.

Keywords: Bio-Based Acrylate Copolymer, Durability of Polymer Blocks, Eco-Friendly
Pavement, Wet-Dry Cycles, Compressive Strength
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