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Abstract ; The effects of soil consolidation on contaminant migration in soft clay liners was studied
to solve the problem of convective transport of contaminants. A one-dimensional mathematical
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model was developed for contaminant migration in landfill soft clay liners considering the coupled
effect of consolidation, diffusion and adsorption. Analytical solutions were obtained for the pro-
posed mathematical model. On the basis of the proposed solution, the effect of consolidation on the
transport of leahcate contaminant in the landfill clay liner was investigated. Results show that for
the scenario 1 ( The upper boundary contaminant concentration is constant and the bottom bounda-
ry contaminant concentration is zero) ,the contaminant flux in the underlying aquifer for the case
considering porosity change is 33% larger than that for the case without considering porosity
change. For the scenario 3 ( The upper boundary contaminant flux is constant and the bottom
boundary contaminant concentration is zero) , the upper boundary concentration and flux for the
case considering porosity change is 1. 46 and 2 times larger than that without considering the po-
rosity change. For scenario 1,the concentrations in the soils increase with the increase of the hy-
draulic conductivity of the soil liner. The contaminant concentration at the depth of 1. 0 m with the
hydraulic conductivity =1.59 x10~° m/s is 33% greater than the case with the hydraulic conduc-
tivity =3. 17 x 10 "> m/s. The proposed analytical models are relatively simple, and can be used
for verification of complicated numerical models, evaluation of experimental data and preliminary
design of landfill clay liners.

Key words: contaminant migration; deforming soil; consolidation-diffusion-adsorption ; boundary
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