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Liquid-retention characteristics of diesel-contaminated soil considering
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Abstract: To investigate the liquid-retention characteristics of soils with immiscible liquid of water and diesel, and analysis the
distribution and evolution of pore water-diesel during the dehumidification process, a centrifuge method is used to test the
liquid-retention characteristics of soils with different water-diesel contents. Additionally, the modified interface of the
centrifuge cup and the volumetric measurement method are used to achieve the micro-loss collection and quantitative separation
of the soil and diesel. On this basis, the relationship among centrifugal equivalent suction, water content, diesel content and
total liquid content is respectively analyzed considering the soil deformation during the centrifugal process. Furthermore, the
influence mechanism of the diesel content on the liquid-retention characteristics of soils and the pore evolution is analyzed. The
results show that the liquid-retention characteristics of the contaminated soil are related to its diesel content. The air entry value
and residual liquid content of the soil decrease as the increase of the diesel content, indicating a weakening of the liquid
retention capability of the soil. The soil with high diesel content undergoes small shrinkage deformation and large pore content
under the same centrifugal loads. The diesel is preferred to fill larger pores due to its high viscosity and low surface tension,
while the water is preferred to exist in smaller pores due to its strong polarity and wettability. The water-diesel ratio in the pores

trends to reach a constant range as the matric suction increases.
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Table 1 Geotechnical properties of soil
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Fig. 1 Grain-size distribution curve of soil
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Table 2 Water-diesel ratios of diesel-contaminated soil samples

WA T KGR MR EKE Sl

Hi'5  pa/(gem ) Stw Sra Owl% 04/%
S1 1.6 0.75 0.00 18.89 0.00
S2 1.6 0.70 0.05 17.63 1.06
S3 1.6 0.65 0.10 16.37 2.12
S4 1.6 0.55 0.20 13.85 4.23
S5 1.6 0.35 0.40 8.82 8.46
S6 1.6 0.00 0.75 0.00 15.87
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Fig. 2 Principle of matric suction measurement using a centrifuge
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Table 3 Model parameters of VG model for SLRC(soil S1~S6)

T W m Os Or R?
S1 8.69 0.367 0.190 0.045 0.995
S2 7.35 0.359 0.181 0.037 0.973
S3 7.46 0.301 0.179 0.024 0.982
S4 7.35 0.291 0.175 0.023 0.981
S5 1.04 0.159 0.174 0.013 0.997
S6 0.59 0.295 0.160 0.020 0.998
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