
 

Effect of Alkaline paste coated natural jute sheet in the geopolymeric binder 

mixed subgrade soil 
 

 

Abstract: The present research was carried out to understand the subgrade strength behavior 

of soil reinforced with a geotextile jute sheet coated with an industrial waste pozzolanic-induced 

alkaline paste (AP). AP was prepared by combining an activator solution with fly ash. This study 

considered the effect of the AP-coated jute sheet layer in the subgrade soil stabilized with 

geopolymeric binder under various water-to-binder ratios and curing periods. The subgrade 

strength behavior of soil was analyzed by conducting a series of compaction tests, unconfined 

compression tests, and penetration resistance tests. Moreover, X-ray Diffraction and Fourier-

transform infrared (FTIR) spectroscopy tests were also performed to determine the mineralogical 

and molecular bonding changes behavior between soil-jute sheet layers. The results indicated that 

the layering of the AP-coated jute sheet in the soil layer effectively strengthened the subgrade 

strength ratio. Furthermore, the AI-based gene expression programming (GEP) model was also 

proposed to predict the jute sheet reinforcement in the geopolymerized subgrade soil, and the 

results showed an excellent subgrade strength performance predictor.   
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