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The influence of turbid water and silt content on friction reduction
performance in pipe jacking construction
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Abstract: To conserve water resources and explore the recycling of muddy sediment in river, this paper
investigated the influence of Yongjiang River turbid water and silt on the friction-reducing properties of
bentonite slurry. Through orthogonal experiments, four groups with a total of 18 slurry mixtures were designed
to examine the influence of the mass fractions of bentonite, turbid water, and silt, as well as xanthan gum, on the
thixotropic index of the slurry. Under three pipeline models of varying lengths, 51 tension tests were conducted
using a frictional resistance testing apparatus to evaluate the drag-reducing effectiveness of the slurries. The
results indicate that sand-laden turbid water enhances the thixotropic index of bentonite slurry, exerting a
positive effect on thixotropic slurries while showing negligible impact on drag reduction. An increase in silt mass
fraction reduces the thixotropic index, but adding 0.05% xanthan gum partially restores it. When the mass
fractions of silt and bentonite range from 2% to 6% and 6% to 10%, respectively, xanthan gum has minimal
influence on the drag-reducing performance of the slurry yet significantly improves its stability.
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