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Influence factors on the compressibility of compacted loess
and empirical constitutive models
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Abstract; Series of compression tests were conducted with various compaciness and water content for
compressibility studies and constitutive modeling of compacted loess. The results indicate that the
compressibility of compacted loess decreases with the increasing compactness. The higher the load, the larger
the deduction is. Furthermore, the compressibility of compacted loess increases with the increasing water
content, while large difference in results was observed before and after the plastic limit. Compacted loess is
subjected to wetting induced deformation. The coefficient of the wetting induced deformation decreases with the
increasing compactness and increases with the increasing water content. Loess subjected to high compactness
has the following structural properties. The structure yield strength decreases with the increasing water
content, and decreases with the increasing compactness. The loading constitutive model and wetting
constitutive model were derived based on the test results and analyses. Compared with the previous studies,
this model performs better physical relationships and obtains more accurate solutions.
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Fig.1 Compaction curve of backfill loess
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Fig. 2 Effect of compactness on the
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Fig.3 Effect of water content on the compressibility of compacted loess
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Fig. 4 Moistening deformation property of compacted loess
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Fig. 5 Structure property of compacted loess
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Fig. 6 Microstructure yield strength versus water content
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Table 2 Comparison of several secant modulus models
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