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Experimental study on the influence of Yongjiang water and sludge
on the performance parameters of bentonite slurry
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Abstract: In urban pipe jacking engineering, river turbid water is commonly used to prepare bentonite slurry for
water conservation. However, its high sediment content and silt may deteriorate slurry performance,
necessitating a systematic evaluation of the impact of turbid water and sediment on the slurry’s drag reduction
and wall protection characteristics. This study focuses on the turbid water and sediment from the Yongjiang
River. Through orthogonal experiment design, 18 slurry formulations were tested in the laboratory to
systematically investigate the influences of bentonite mass fraction, Yongjiang sediment mass fraction, and
xanthan gum on the slurry properties—including Marsh funnel viscosity, filtration loss, and filter cake
thickness—under both clear water and Yongjiang turbid water conditions. The results indicate that bentonite
content significantly influences the performance of thixotropic slurry. In the case of clear-water-prepared slurry,
performance metrics improve with increasing bentonite mass fraction. Turbid water reduces funnel viscosity due
to suspended sediment weakening cementation but remains viable for slurry preparation. Adding 0.05% mass
fraction of xanthan gum substantially enhances the performance of sediment-containing slurry. When the
sediment mass fraction is below 6%, the slurry meets all performance requirements for thixotropic applications.
Keywords: bentonite; silt; viscosity; filtration loss; filter cake thickness
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