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Experimental Study on Permeability Characteristics of Heavy Metal-contaminated

Sediment in Urban River Channels of Putian Area

NI Qinghua

(China Railway 24th Bureau Group Fujian Railway Construction Corporation Limited, Fuzhou 350013, China)

Abstract: This study investigates the influence of heavy metal contamination on the permeability characteristics of urban river channel
sediment, focusing on the sediment from Qigiao River and Zhanglin River in Putian City. Through laboratory consolidation-permeability tests,
the mechanisms by which Cu?* and Pb** concentrations and consolidation pressure affect sediment permeability were systematically analyzed.
Lead nitrate and copper nitrate solutions were utilized to simulate contaminated environments, and the falling-head permeability method was
employed to measure permeability coefficients under varying conditions. Key findings include the permeability coefficient decreases exponentially
with increasing consolidation pressure, exhibiting a declining trend as the void ratio decreases. Elevated heavy metal concentrations significantly
reduce permeability, specifically, at a Cu?t concentration of 30.9 g/L, the permeability coefficient decreases by 1~ 2 orders of magnitude
compared to uncontaminated soil, which is primarily attributed to the nonlinear increase in liquid limit. A predictive model for permeability
coefficients was developed based on the coupling effect of liquid limit void ratio and initial void ratio, with validation errors between calculated
and measured values within a range of 1/3 to 3 times. These findings provide a theoretical basis for evaluating the permeability characteristics of
heavy metal-contaminated sediment and designing remediation strategies for polluted sites.

Keywords: contaminated sediment; permeability; heavy metals; consolidation pressure; liquid limit void ratio
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