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Abstract

The effects of alcohol infiltration on undisturbed and remolded clay in Shanghai on soil permea-
bility characteristics were studied, and the effect of soil skeleton structure on the change of per-
meability coefficient of alcohol-cohesive soil was analyzed. The results show that: the penetra-
tion of alcohol into the clay soil, the decrease of the dielectric constant will reduce the surface
charge density of the soil particles, and the compression of the diffusion electric double layer will
increase the permeability of the clay soil, which will increase the permeability coefficient of the
clay soil. The structure of the soil has a certain effect on the permeability change caused by the
interaction of alcohol-cohesive soil. When the soil is a silty clay with relatively high porosity, the
effect of alcohol on the soil permeability coefficient K is more significant, and K can increase ten
times larger. When the pores of the soil are small and structurally strong, the structural changes
caused by the alcohol-cohesive soil interaction will be inhibited and weakened to some extent,
and the changes in permeability will be weakened accordingly. Destroying the natural skeleton
structure of the soil can reduce the damage of the hydraulic conductivity of the clay to a certain
extent. Therefore, in engineering practice (such as clay barriers directly below industrial and
toxic waste storage ponds), studying the effect of organic solutions with lower dielectric con-
stants (such as alcohol) on the permeability characteristics of clay soils requires attention to the
soil’s own skeleton structure. It is helpful to explore the interaction of soluble organic solutions
in the process of migration in clay soil.
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HARRILBUK KBRS S8 2 TR, 75+ TR EEARIABRABRBIR, Mo Ak
INBIL LB E IR I AL — B S T TSR — N HE RS . BN AN 2RI T 5T Kix—
BERAA, SRR RBE AT T RE I, RN ARSI R BRI 3 Bk { T AR S R
PE[L]. BB RARIEURRES 772, ARG R/ BRSO FLRR b RABANE . SIS FHK. 7K &
JKHI K7 1245 (Taylor [2], Tavenas [3], #[4], TE4E[5]).
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Table 1. Test soil sample parameters
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Figure 1. Percolation flow of natural clay soil in the second layer of Shanghai
El1l ESEQEXRAHKMELTEERSE

DOI: 10.12677/hjce.2020.93023 207 T ARTHE


https://doi.org/10.12677/hjce.2020.93023

7LD

9E-08
8E-08 - o o
BIEK wiEmd BiEK
B 7E-08 4
& 6E-08 4
7 St08 - P .
ﬁ 4E-08 , M-\( 5=
K  3E-08 4 K=2.60X10%om/s K=4.53X 108cm/s K5=4.50X10%cm/s
(em/s) 7e.08
1E-08
OE+00 = T T T T T T T T
0 20 40 60 80 100 120 140 160 180
BIZERT [Elt/h

Figure 2. Permeability results of the second layer of natural clay in Shanghai
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Figure 3. Seepage flow of natural clay soil in the third layer of Shanghai
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Figure 4. Permeability results of the third layer of natural clay in Shanghai
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Figure 5. Seepage flow of remodeled clay soil in the third layer of Shanghai
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Figure 6. Permeability results of the third layer of remolded clay in Shanghai
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