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Mechanism of permeability and control of compaction for red clay under the
influence of acid rain
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Abstract Acid rain will dissolve some of the material of red clay which is the important factor of red clay
roadbed diseases. The research on the penetration mechanism of red clay in acid environment and
recommendation of subgrade compaction standards to red clay roadbed has a strong practical significance. Use
simulated acid rain of different pH value the solution leaching undisturbed of red clay by designing new leaching
equipment to conducting penetration test phase analysis test and SEM experiments to deeply analyze the impact
of acid rain on the factors and mechanisms of Guilin red clay permeability. Further research on the relationship
between changes in permeability and the degree of compaction of reshape red clay by the experimental study. The

results show that Red clay permeability decreases with increasing dry density. Chemical compounds of four metal
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elements(Fe Si Al K) which are the main compositions in laterite soil all can be dissolved by acidic
substances and due to the dissolution caused by acid rain. The lower the pH value of acid rain the greater the
degree of dissolution of these substances the greater the influence on permeability of laterite soil. When using red
clay as roadbed filler in acid rain areas of pH value not less than 3 the degree of compaction not less than 95%
could be controlled to prevent the adversely affect of acid rain on the laterite soil subgrade effectively.
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Fig.l1 Test model of simulated acid rain eluviation on red clay
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Fig.2 Permeability coefficient of undisturbed soil before and
after acid rain leaching

Fig.3 X-ray fluorescence spectrometer
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Fig.5 Red clay microstructure electron microscope scan after

the effect of acid rain(enlarge 10* times)

Table 2 Parameters of dry density and permeability fitting by

exponential function of undisturbed soil before and

after leaching
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Table 3 Parameters of dry density and permeability fitting by pH
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