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Laboratory tests on shear strength properties of soil polluted by acid and alkali
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Abstract: With the aggravation of environmental pollution, the urban soils are severely polluted, which makes the research on
polluted soils a new topic in the environmental geotechnology and much attention is attracted from the academic and
engineering fields. The properties of the foundation soils are changed by acid and alkali pollution. Hence, environmental
protection is of great significance for studying the pollution mechanism, survey evaluation and treatment of polluted soils. The
polluted soils with 4 different concentrations of acid and alkali are artificially prepared. The strength characteristics of the
polluted soils are studied by means of direct shear tests and triaxial tests, and the influences of consistency phase of soils,
pore-solid ratio and microstructure on the direct shear strength of the acid polluted soils are analyzed. Based on the relationship
between the total stress strength index of acid polluted soils and its concentration, the relevant formula in is obtained, and it is

practical in engineering.
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Fig. 3 Curves of direct shear strength for soils polluted by acid
and alkali
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Table 1 Statistic values for shear strengths and structural parameters of polluted soils
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pI(C)

KHR+ 0498  0.478 0.537 0.692 0.682 0.405 2.015 1907 1771 0.681 7.54 37.26
1%[ 0.494  0.482 0.536 0.774 0.750 0.413 1966  1.940 1.850 0.701 11.56 36.23
4A%P% 0.479  0.485 0.563 0.783 0.794 0.416 1.948 1.956 1.865 0.709 20.98 39.44
8% 0.461  0.492 0.571 0.820 0.885 0.442 1944 1964 1.867 0.719 23.33 37.26
12%@%  0.454  0.498 0.596 0.869 0.999 0.452 1911  1.982 1.887 0.735 29.2 35.54
A% 0.518  0.470 0.542 0.700 0.797 0.422 1992  1.927 1.777 0.683 18.51 33.71
8T 0.515 0.472 0.551 0.736 0.802 0.433 1.983 1.930 1.790 0.689 21.65 30.84
12%f%  0.513  0.475 0.563 0.748 0.842 0.443 1968 1.931 1.814 0.698 35.01 28.09
16%7%% 0.500  0.481 0.589 0.829 0.907 0.444 1965 1.955 1.900 0.703 38.76 22.59
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Table 2 Micro-structural parameters and correlation coefficient of shear strength
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Fig. 10 Relationship between maximum principle stress difference

and confining press during consolidated undrained shear tests
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Table 3 Calculated values of shear strength from consolidated
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