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Electrical resistivity of heavy metal contaminated soils solidified/stabilized with
cement-fly ash

ZHA Fu-sheng', LIU Jing-jing', XU Long', DENG Yong-feng?, YANG Cheng-bin', CHU Cheng-fu'
(1. School of Resources and Environmental Engineering, Hefei University of Technology, Hefei, Anhui 230009, China;
2. Institute of Geotechnical Engineering, Southeast University, Nangjing, Jiangsu 210096, China)

Abstract: Most of researches related to the immobilization mechanisms of stabilized/solidified heavy metal contaminated soils were
depended on the mechanical tests and chemical analysis. Thus, proposing a physical method that is un-destructive, time-saving,
convenient and cost-effective is the urgent issue to be solved currently. In this paper, a series of laboratory tests including electrical
resistivity test was performed to investigate the microstructural mechanism of cement-fly ash stabilized heavy metal contaminated
soils. Furthermore, the prediction model of unconfined compressive strength was established based on the electrical resistivity. The
tests results presented that with increasing of curing time, electrical resistivity, pore water electrical resistivity, structure factor, as well
as shape factor of the specimens increased, and the anisotropy coefficient decreased. While increasing the heavy metal ions
concentration leaded to an obvious reduction in electrical resistivity, pore water electrical resistivity and shape factor, and the
anisotropy coefficient increased gradually. The SEM results was consistent with that of the electrical resistivity, which confirmed the
feasibility that revealing the microstructural mechanism of the stabilization/solidification of heavy metal contaminated soils by
electrical resistivity method. Finally, a good linear relationship between the electrical resistivity and unconfined compressive strength
can be obtained. It is suggested that the electrical resistivity can be used as the index to evaluate the mechanical properties of the
stabilized soil.

Keywords: heavy metal contaminated soils; solidification/stabilization; electrical resistivity; unconfined compressive strength;

microstructural mechanism
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Table 1 Basic physical properties of undisturbed soil

FENgem®)  BKFEY% XL TRR/% BER% Ik R AL RIREKFE % KT EE/ (glem?)
1.92 25.5 2.669 494 248 24.6 21.2 1.663
R2 K WBREMIA S BARR &
Table 2 Oxide component and relative content of cement and fly ash
) AR B B R %
[E] 471044 P

CaO SiO2 AlO3 SO3 Fe,03 MgO TiO2 Na,O HAth

K 43.798 27.209 9.895 3.013 2.880 1.565 0.468 0.442 1.850

KRR 0.592 33.056 1.335 0.263 1.728 0.520 0.863 0.458 61.185
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Table 3 The composition of specimens
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Fig.1 Effects of curing time on electrical resistivity of
stabilized Pb-contaminated soil
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